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DEDICATION 


The scientific method is defined in the fourth edition of 
Blakistun's Gould Medical Dictionary as The principles and 
procedures of science which seeks lo establish know ledge 
tvitcmjikally and objectively, and therefore, requires the 
recognition of a phenomenon or problem, the accumulation 
of pertinent data through observation and experimentation, 
the formation of a hypothesis to explain the phenomenon, 
and i he testing and confirmation of the hypothesis based on 
the accumulated data." 

The Hippocralic oath written by Hippocrates (Greek 
physician 460-377 ru ) in part states, "I will folio* that -.vsu-ni 


of regimen which, according to my ability and judgment, I 
consider tVn the benefit of my patients, and abstain from 
whatever is deleterious and mischievous. ..with purity and 
holiness I will pass my life and practice my art." 

Professor Per-lngvar Branemark. Professor, M.IX, Ph,P-< 
(XPhc, as a scientist and physician, has adhered to these 
methods and oaths while changing the lives ol patients physi- 
cians, and dentists* The authors would like to acknowledge 
Professor Branemark for his contribution tn dentistry- as well 
as the betterment oJ' mankind. 
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PREFACE 


['he rehabilitation of patients Kith fjiJinp or missing denti- 
tion using titanium implants has been dramatically changed 
since Professor Per-lngvar branemark wi nut to tram select 
teams of surgeons and prosthodontists in the early 1980s, 
The early North American pioneers Included teams in 
Toronto, Canada, followed bv groups in New York; Wash- 
ington, D,C; Spokane. Washington; and Seattle, Washington. 
Basic training courses provided by the original teams, have 
trained thousands of dentists in surgical and prosthetic tech- 
nique^. Most denial schools now include courses in leaching 
undergraduate students introductory science and techniques 
involving dental implants. Surgical training has become a 
most important component in the curriculum of dental spe- 
cialty training for oral and maxillofacial surgery and peri- 
odontics. Postdoctoral prosthodontic education has respond- 
ed to the demands of implant rehabilitation with an extra 
sear devoted to implant prosthodonttcs. Special fellowships 
are available limited to implant prosthetics. 

This extra curriculum is necessary to provide bask skills 
and knowledge to plan and complete simple to more complex 
implant therapy. Even with p^tdocioral training, the most 
complex implant rehabilitation* are perhaps beyond the skill 
level of most specialists right out of training programs. There 
i> no replacement for experience and developing advanced 
skills by completing more basic techniques well before tack- 
ling the most complex rehabilitations, As with ail skills work- 
ing toward perfection requires experience, continued train- 
ing, and close collaboration with all members of the implant 
team. 

A disturbing trend toward short- cutting the learning pro- 
cess is being led by certain dental implant manufacturers and 
dental laboratories. Two- day training courses are offered, 
which in some cases lead dentists to believe that the most 
pimple* full mouth implant rehabilitation CM be .attempt 
ed with success. Dental laboratories offer services such as 
trcjtinent planning and component selection and even pro- 
vide typed estimates for presentations to patients. This can 
lead to disaster for patients and restorative dentists. 

Patient treatment musl be planned and undertaken only 
h\ rhow whose skill and experience mjlch the patients' needs. 
Implant rehabilitation requires extensive knowledge of dental 
materials, radiographic interpretation, bone biology, anato- 
my, engineering, speech, and esthetics as well as many other 


areas of study. Current dental and medical research and stj 
tistics on implant -related complications, failures, and solu- 
tions to minimize these problems, must be understood to 
nrevenl mistreat me n1 nt pjlicnls. I he responsibility foa 
patient treatment belongs solely to the restorative dentist and 
surgeon rendering treatment. 

Advances in surgical and prosthetic techniques, as wefl as 
logarithmic growth in the number of available implant com- 
ponents has greatly complicated implant dentistry. Surgeons, 
prosthodontists, and restorative dentists who teel that an 
implant procedure is beyond their current level of experience 
should acquire advanced training or refer the pjtient to spe- 
ci.ili>is with the experience to complete procedures safety. 

Some dental laboratories and implant manufacturers are 
obviously interested only in profit and selling their products 
and services. They cannot replace the knowledge and expe- 
rience gained by advanced training and years of clinical expe- 
rience. 

Implant manufacturers have gone as far as promoting 
techniques where the surgeon makes impressions of the 
dent.il implant at the lime of implant placement, jnd the 
dental laboratory can then directly fabricate temporary and 
definite restorations while almost bypassing the prosthetic 
dentist altogether. This may lead to disaster unless the restora- 
tive dentist is involved from treatment planning, to directing 
impl.mt position and prosthetic design, to overseeing labo- 
ratory proceedings and delivering the provisional and final 
prosthetics. 

There is also a trend in implant prosthetics to produce 
cL-mentahle implant-supported prosthetics. Procedures for 
cL-mentabte prosthetics are proclaimed to be superior fori 
variety of reasons- The most common rationale is that den- 
lists are iamiliar wiih crown and bridge procedures and there 
tore cementable implant prosthetics require less 1 raining and 
arc easier. Composite resin covering access holes causing cos- 
metic compromise, to the absurd notion that the access holes 
preclude tripodi/.ed occlusion, have been mentioned as rea- 
sons to avoid screw-retained prosthetics. 

Multiple-implant prosthetics that are cementable are in 
most cases not predictably retrievable even when placed with 
temporary cement. Tapping off cemented implant prosthet- 
ics can fracture porcelain, implant components, and possibly 
break implants themselves. The accumulative force of wars 


hi 


Mi function and paralunction has proved to cause ■ 
tions with screw-retained prosthetics, which will obviously 
happen with cement- retained prosthetics as well. "ITic screw 
retained prosthesis is retrievable lor component replacement, 
modification, and repair. The psychologic and financial 
trauma to patients is minimized when a retrievable prosthe- 
sis can be easily removed and repaired. The cementahlc pt<^ 
thesis will often require culling the superstructure* splitting 
crown un its to break cement bonds, and m j \ u 1 1 ima tely break 
imp[ani components tf improper force »s applied. I ull-arch 


prosthetic* cost patients tens of thousands of dollars initial- 
ly* Subsequent complications requiring destruction and 
remake of prosthui ics i* a great disservice to the patient bor- 
dering on malpractice, especially since a retrievable design 
can be fixed at a fraction of the cost. Remember, the patient s 
well-being is more important than a # shnpler" technique. 


Kitrick I Stevens, \)DS 
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Chapter 



Evolution of Implant Prosthetics 


Loss of teeth, eventual edentuiism, and the wearing of com- 
plete dentures have been part of the expected course of aging 
hv the general population. I~he incidence of edentuiism in the 
Western world has posed a challenge to prosthodontists and 
ural surgeons, encouraging them to devise acceptable pros- 
thetic results for patients. Although the patient nui adapt 
well 10 the complete denture prosthesis, the decrease In mas- 
ticatory' function, in comparison with that of complete nat- 
ural dentition, has been well documented, Years of wearing 
complete dentures leads to progressive bone resorption. The 
resorptive process decreases surface area lor prosthesis sup- 
port, eliminates favorable anatomy for retention, and results 
in unfavorable denture-bearing areas. These results include 
unfavorably positioned muscle attachments, mental nerve 
sensitivity, and irregular bony configurations that underlie 
thin mucosa. Loss of lateral stability and retention increases 
prosthesis movement, resulting in increased friction and 
mucosal irritation, 

Many surgical procedures have been developed over the 
\ ears to restore more favorable anatomy for prosthesis sup- 
port. Some of these include vestihuloplast}. vestibuloplast> 
with skin or mucosal £ ratting, and augmentation with cither 
rib- or hipbone-grafting procedures. These procedures 
offered short-term improvement in denture stability and 
retention; however, none showed long-term c 1 inicaJ success. 
Implanting artificial material to aid indenture retention has 
been used for many years with varying degrees of clinical 
success. Scientific documentation through annual studies 
and clinical trials was lacking for most techniques. 

The first scientifically based study on the hiocompatibil- 
ity of implantable materials began in Sweden in 1952. Animal 
studies, including work with rabbits and dogs, indicated that 
properly prepared surgical -grade titanium in combination 
with careful surgical technique resulted in a predictable bio- 
logic response and a phenomenon that was termed osseoin- 
iteration by its progenitor. Professor Per-lngvar Branemark 
of Gtiteborg, Sweden. 

Branemark defines the osseointegration process in his 
book. Tissue Integrated t*twtlicses: Osseomtrgralion in Clinical 
Defifirtry, as the*direct structural and functional connec- 
tion between ordered, living bone and the surface of a load- 
carrying implant. Creation and maintenance of osseointe- 
gration* therefore* depends on the understanding of the 


tissues healing, repair, and remodeling capacities " The first 
(den i u Lous patients were treated in Sweden with titanium 
implants in 1965. The long-term clinical success of the Swedes 
and other international teams who were following proper 
protocol is well documented. 

The original clinical protocol in Sweden called for restor- 
ing edentulous mandibles with fixed prosthetics. These were 
the neediest patients from a functional standpoint and pro- 
vided a large available patient population for research pro- 
tocols, which began after animal studies were completed. 
Fewer upper taws were restored as well using the same com- 
ponents. Early abutment design involved what is still known 
as the standard abutment placed on multiple implants. One- 
piece fixed prosthetics were attached to the abutments with 
gold alloy screws. Components were designed tor (unction 
with little concern lor esthetics. These same components 
were basically the only ones available commercially world- 
wide until 198? to IW. 

As restorative dentists and surgeons attempted to restore 
many edentulous situations with implants, the limitations 
of the available component s led to the development ot pros- 
thetic components that allow more esthetic restorations. 
Dental Laboratory technicians, dentists, and implant compa- 
nies began responding to esthetic desires ot patients paving 
thousands of dollars fur implant rehabilitation by developing 
components designed to restore smaller edentulous areas. 
Single-tooth restorations and smaller prostheses supported by 
two or three implants in partially edentulous areas showed 
the most complications with loosening components and 
broken screws and implants. Prosthetics were developed: that 
In passed the abutments and attached dirccth to the implant. 
This reduced the space needed for components and allowed 
porcelain to be placed at or below tissue leveL 

The complications documented in the first edition of this 
text were a result of components that were not large or strong 
enough for certain anatomic deficits. The design and torque 
specifications allowed connections between impl-mrs .iku 
menis, and prosthetics to loosen and fracture, especially in 
one- to two-implant posterior restorations. As with all new 
designs, it may take years for problems to develop clinically. 
Implants placed in areas of extreme resorption and poor 
quality bone lead to un esthetic, biomechanically unsound 
prosthetics. 
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Unfavorable anatomy rd.njotis.hips resulting from man- 
dibular and maxillary resorption patterns were often found 
so be belter ■hLir^.jiialLy corrected *mh bone grafting and 
orthognathic surgery to restore bony and soft- tissue con- 
tours to preextraction or ideal form before implants are 
placed. This leads to less stress on implants and prosthetic 
component!, while eliminating large cantilevers and restoring 
facial contours, allowing the most ideal esthetic matrix tor 
prosthetic reconstruction. 

Advances in surgical technique to establish this ideal 
matrix have occur red with the worlds ide spread of implant 
rehabilitation. These surgical technique* require advanced 
lrcatment planning and cooperation between the different 
dental specialties. When natural denlilion is present, endo- 
dontic* periodontal, and orthodontic evaluation and exper- 
tise are needed, as well as surgical and prosthetic impute. 
Ultimately the dentil laboratory technician must be able to 
fabricate natural-Looking functional prosthetics with an 
expectation thai the work will last for decado. The original 
learn concept discussed in the first edition remains essential 

Newer components have been developed that allow 
stronger joints between components; choices tor restoring 
each anatomic situation are much more numerous than thc\ 
were 10 years ago. Wider- diameter implants and larger 
diameter screws with higher torque requirements have been 
developed in hope of reducing complications. Advances in 
dental materials, especially denial porcelain, have occurred, 
The computer age has led to possibilities that may alter the 
practice of dentistry great I v. 

Advances in plastic surgery 1 and microvascular grafting 
haK J .illov\ed the head and neck cancer patient with large 
anatomic defects M have hope nt normal function and 
improved esthetics. The use or dental implants as anchorage 
for prosthetics in maxillofacial defects has opened a new 
realm ol rehab it i tali on with implants. Professor Branemark 
has used the knowledge gained trom denial and maxillofacial 


rehabilitation with implants to perform orthopedic advances, 
including attaching artificial limbs. 1 he evolution of implant 
prosthetics is impressive and expanding in logarithmic fash- 
ion. The ultimate goal is always to improve patients' lives in 
a sate and predictable wav, 

The increase in clinical applications of dental implants in 
conjunction with economically driven development of liter 
ally thousands of commercially available components has 
created potential problems, The techniques and components 
to restore each edentulous area are as numerous as the ami- 
panies manufacturing and marketing the components. The 
education necessary to select the appropriate systems and 
techniques is often controlled bv groups with economic inter 
est in the particular components they promote. Long-term 
testing of all components to simulate 5 or more years of clin- 
ical use is a standard not being followed or regulated for most 
components. Patients and the dentist who is responsible for 
providing mipUnt rehabilitation * ill lie affected by the com- 
plications 1 hat .irisefrom improper b Tested components. 

The authors of this text recommend that the demists 
selecting components choose companies with a lung tiack 
record with the components that they selJ. Education avail- 
able for gcncr.il dentists and specialists can vary from 1 - to 2- 
Jai courses to stud^ cJubs invoking extensive hands- on edu 
cation. Denial schools also have education.! programs that 
cover vers - basic education for dentists beginning their 
implant education to advanced courses fof the experienced 
implant surgeon and restorative dentist. The authors rec- 
ommend that restorative dentists maximize their implant 
education using textbooks, refereed prosthodonlic and 
implant journals, and an involvement in study clubs, t he 
ptttent s safety and long- term success with implant-bated 
restorative dentistry is paramount. Referral to experienced 
dental specialists ^ recommended tor the mosi complicated 
situations if the restorative dentist is not experienced in a 
particular technique. 
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TREATMENT PLANNING 

Implant pJjcemenl, including position, angulation, and selec 
don ot appropriate length and width, is crucial for allowing 
esthetic, functional, 3nd biomechanically sound implant 
prosthetics Communication between the surgeon restorative 
dentist, and laboratory technician is necessary to ensure 
proper fixture placement. Improper implant position and 
angulation is evident in Figs. 2-1 to 2-6. Correction oJ poor 
implant angulation may be accomplished with various angu- 
laled or custom abutments, hut in many instances the pour 
position may interfere with speech, compromise esthetics, 
of violate the neutral /one (see Figs. 2-3 and 2-4), 1 1 is the 
authors' opinion ihat fixtures can no longer he placed just 
is here I he hone is but I hat bone grafting should be used in sit- 
uations where fixture position otherwise would compromise 
the final pn ►sthetks. If she t*onc graft it tg is not dat\e, the fixtures 
should nvt he placed m i ornpr&rttised post t iam. Nfeetings 
between restorative dentists and surgeons using photographs, 
radiographs, and mounted diagnostic easts with trial tooth 
settings in place sin mid occur in even the most straightfor- 
ward-appearing situations to ensure ideal implant position. 

Diagnostic and Surgical Templates 

A diagnostic template incorporating stainless steel bills is 
used for treatment planning ot the implant position. A 
panoramk radiograph is made with the template seated in 
the mouth to evaluate vertical bone height in relation to the 
mental foramen and inferior alveolar nerve in the mandible. 
Est me height in the maxilla below the nasal floor and maxil- 
lary sinus can be measured. The actual diameter and position 
of the stainless steel balls in the template relative to the diam 
eter and the position measured on the radiograph help 
determine distortion of we and position as seen on the radio- 
graphs 

Several configurations can be used depending on the type 
ol implant prosthesis that is planned. The ball bearings can 
be attached to the existing prosthesis with sticky wax be to re 
making the radiograph (Fig. 2-7). lor single- tooth or partialis 
edentulous situations where an existing prosthesis is absent, 
a custom diagnostic template i> made from impressions and 
mounted study casts with diagnostic setups, which are pro- 
cessed in dear acrylic carried over the incisai edge of the 
remaining teeth <Figs. 2-8 to 2- 1 1 Stainless steel bails are 


placed in the template at desired implant sites i Fig. 2- 12!. 
Radiographs are then made with templates positioned on 
the teeth (Figs, 2- 1 3 and 2-14), Analysis of radiographs helps 
determine hone height fur implant placement, and prosthetic 
options can be discussed with the patient. It is important 
that prosthetic options, as well as complications from 
anatomic structures, are understood b* the patient. Docu 
mentation and signed consent forms prevent misunder- 
standing when the prosthesis is completed. 

Surgical Template 

After the treatment plan has been determined bv the restora- 
tive dentist and surgeon, a surgical template is fabricated bv 
ihe dental technician. The configuration of the template is 
determined by the type of prosthesis. The diagnostic stent, in 
most applications, may be altered for use in the implant 
surgery i Fig. 2* I 5 J. The alteration is accomplished by reliev 
ing the interior border of the template 3 to 4 mm to allow the 
surgeon room for soft-tissue reflection. 

It the diagnostic template is not available, diagnostic casts 
are mounted (Fig. 2-16). The most posterior sites for the 
implant placement are marked anterior to the mandibular 
mental foramen bilaterally i Fig. 2 > 1 7 J. These sites are iden- 
tified, and reference marks are made on the cast. I he ante- 
rior residual ridge between the reference points is blocked 
out between the labial and the lingual sulci using three layers 
of baseplate wax <Fig. 2-18). This relief area allows the sur- 
gical template to be completely seated on the posterior ridge 
and will not interfere with tissue reflection in the anterior 
area. An impressio n of the relief cast is made for ease of sep- 
aration and duplicated in the laboratory plaster > Fig. 2-19). 
A vacuum ■ forming machine is used to adapt a single layer 
of 0.080 inch plastic sheet material over this duplicate cast 
i hg. 2 -20). The excess material is trimmed, and the borders 
are adjusted to the cast and finished in a similar procedure 
as a denture border. Guide- pm holes are drilled through the 
relief area for fixture placement by the restorative dentist 
(Fig. 2-21 1. The tit and implant position is checked i>n tht 
mounted diagnostic cast before delivery to the oral surgeon 
' Hg. 2-22 J. Another method for producing a template is to 
take an impression of the existing prosthesis and duplicate 
it in mcthyimethacrylate resin I Fig. 2-23). Guide pins arc 
placed indicating position and angulation of the implants 
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Figure 1-7 


Figure 2-% 
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Figure 2-9 Figure 2-10 



Figure 2-1 S 


Figure '2- ih 
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<Fig- 2-24 ) r A duplicate oi the existing maxillary denture 
and it.s rc-Ldtionship to the mandibular ridge arc shown in Fig. 
2-25. 

Guide pins are placed to indicale position and angulation 
I Fig. 2-261. This methixi i> unique because tt dot> not inter 
fere with the reflection of tissue during surgery. There are 
additional applications of the surgical template tor the single- 
tooth prosthesis I Figs. 2-27 to 2-30), the anterior partially 
edentulous pri i>i hesis ( Figs. 2-31 to 2-34 ), and the posterior 
unilateral and bilateral partially edentulous prosthesis, 

COMPONENT SELECTION 
Implant Selection 

This section discusses implant site appropriate lor different 
areas ol" the mouth. The only factor affecting imp] ant length 
is the height of bone available without encroachment on 
anatomic structures, such as the inferior alveolar nerve, max- 
illary' sinus, and floor of the nose. Rarely, implant length may 
be- limiied by the root of an adjacent tooth. The longer the 
implant, the greater surface area available for in leg rati on. 
Long implants in the anterior mandible and the ptervgo- 
maxillary region I see i ha pier 4 | may be necessary to engage 
maximum cortical bone. 

The implant if i a meter has a more critical effect on 
prosthetic design. Wider- diameter implants have greater sur- 
face area for integration and therefore may allow prosthetic 


support in areas where standard -diameter ( 3*75 mm) im- 
plants might fail. Specifically, wide-diameter implants (4.0, 
5.0 mm ) help compensate tor potn None cjualin and volume 
in the ma\ilLary posterior a> well as above the interior aheolar 
nerve in the posterior mandible. Wide-diameter implant 
have thicker walls and resist the fracturing that has been 
reported with standard ■ diameter implanls, supporting small - 
span prosthetics and single teeth in posterior restorations. 

Hie other components designed for use only with the 
lar^-r diameter implants include wide- platform abutments 
and larger -diameter abutment and prosthetic screws. Chapter 
*J describes prosthetic applications of wide-diameter com- 
ponents and the biomechanical reasons that complications 
are greatly reduced. Narrow-diameter implants are available 
for single anterior restorations specifically used for maxil- 
lary laterals and mandihular incisors where space between 
natural teeth is limited. 

Abutment Selection 

Many different abutments are available for difterenl pros- 
thetic applications. Implant position and angulation may 
require different abutments to allow optimum esthetics. Lack 
of intermaxillary space may preclude traditional abuiments 
and require special or custom abutments. Visual inspection 
after abutment surgery mav give an indication ot appropri- 
ate abutment selection, but the proper abut mcnt can only be 



Figure J-t9 


Figure 1-1D 



Figure 2-27 Figure 1-28 
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selected by diagnostic procedure* including irial den lure 
-L tups or provisional restorations on J diagnostic cast with 
.abutments incorporated in die trial restoration. Abutments 
tome in sterile packaging and are not to be used in more 
than one patient. Abutments cost up to $200 each: therefore 
m stakes in abutment selection can be time consuming and 
costly. 

Aluminum abutment analogs are available for use in diag- 
nostic procedures to select the proper abutments (Figs. 2-35 
U) 2-A2>. These I rial abutments jre inexpensive and reusable, 
thus allowing a precise method for determining correct abut 
mc n t *> . 



Figure 2-J J 


Procedure 

Temporary' healing abutments should he selected at ihe abul 
men I operation for all situations where abutment type is nol 
absolutely known. After adequate healing following abut- 
ment surgery, the healing abutments are removed using a 
hexagonal screwdriver. A cotton pellet slightly larger than 
the abutment diameter is placed with topical anesthetic inn* 
the tissue access after abutment removal. Single* tooth im- 
plant level impress ton copings are placed on each implant. 
Radiographs are nude to confirm proper seating over the 
hexagonal head of the implant. The impression is made in the 
usual fashion. After impression removal, cotton pellets with 



Figure 2-30 




Figure Z-41 


Figure 2-42 
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topical anesthetic arc again plated to avoid tissue collapse 
and provide comfort while healing abutments arc replaced. 

Implant analogs are placed on the impression copings. 
um) the impression is poured in die stone with a resilient 
material surrounding the j bur men is. The diagnostic cast is 
used with the CruJ denture setup lo select trial abutments. 
Diagnostic wax-up can then be completed to evaluate abut- 
ments for metal display, proper angulation and position, and 
intermaxillarv space Limitations. Inappropriate abutments 
may he removed and replaced with other trial abutments 
until a diagnostic wax- up is completed, whuh .allows lor an 
ideal restoration. 

Ideal implani position will allow the screw access hole to 
be positioned through the cingulum area of the anterior teeth 
■in J through the center of the occlusal surface of posterior 
teeth. Implants angled toward the buccal may compromise 
esthetics and restoration strength by having screw access 
holes that angle through the incisaJ edge or Labial surface of 


the prosthesis, Fixtures angled lingual] v may extend the metal 
framework into the neutral zone and cause potential speech 
difficulties, making access for screw placement nn *v difficult. 
Implants positioned or singled into interproximal areas may 
also compromise esthetics and hygiene. The additional time 
and expense of improper abutment selection followed by 
casting an inappropriate implant framework can be avoided 
by using the abutment selection kit for diagnosis workup 
before mistakes are made. 

Rarely, the proper a hutment may not be j vailahle lo solve 
problems associated with poor implani pLin/rnent. Proper 
pre&urgical planning involving communication between the 
surgeon* restorative dentist, laboratory technician, and use of 
surgical templates made from presurgKal diagnoicu. procc 
dures should eliminate problems in fabricating the final pros- 
thesis. Custom titanium abutments and restorations can be 
designed and fabricated using computer-generated methods 
as described in Chapter 1 3. 
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Edentulous Mandible: Fixed Prosthetics 


Most complaints about dentures are from patients who are 
completely edentulous on the mandibular arch. Resorption 
mI ihk' alu-oLr ruLp.- rt^uJfs in decreased surface area and 
anatomic conhgu ration, which lessens denture retention and 
stability. The increase in movement of the lower denture 
rc-ults in mucosal irritation and ulceration* reducing masti- 
catory efficiency and increasing patient discomfort. As the 
mandibular rcsorptivc process continues, the denture may 
impinge on the mental foramen and nerve and on the gen La] 
tubercles, which may hamper prosthesis use altogether. 

When a patient first complains about the mandibular den- 
ture, a thorough evaluation of the existing prosthesis is made. 
This procedure includes an evaluation of the proper denture 
extensions the denial occlusion, and the vertical dimension 
ol the occlusion. 1 be- patient i- given ..i head jnci neck o.a!- 
uation, including a cancer screening, and radiographic and 
intraoral examinations are completed and charted. Health 
history questionnaires arc administered and followed bv an 
in depth patient interview. J lu paiiem's denture history is 
charted to evaluate his or her expectations. The process of 
patient awareness and education is completed, informing the 
patient of the many prosthetic options. The patient's choices 
include having no treatment, relining an existing prosthesis, 
making a new prosthesis* or fabricating one of the various 
implant-supported prostheses. Different prosthetic options 
shown in the literature, on dental models, or in videotapes are 
helpful tor patient education. If the patient is interested in 
pursuing an implant-supported prosthesis* a referral is made 
for surgical evaluation. 

After the surgeon has evaluated the amount of bone the 
patient has available and the number of implants that can be 
predictably placed, a second consultation is scheduled to 
determine the best prosthetic option for the patient from 
functional, esthetic, hygienic, and financial standpoints. The 
patient's dexterity, finger strength, and motivation for hygiene 
may influence the prosthetic option. If the patients dexteri- 
ty for hygiene and his or her finances are not a consideration, 
the fixed mandibular implant prosthesis may be the treatment 
of choice. 

V\ ith ,1 prosthcMs of ajiv kind, advantages and disadvan- 
tages exist. The advantages of the mandibular fixed prosthe- 
sis compared with an implant-retained overdenfure are as 

follows; 


1. Lack vf tissue contact. No mucosal support is required 
with the fixed prosthesis. The implant abutment unit 
supports the prosthesis completely, allowing no pros- 
thetic movement. This eliminates any potential tissue 
irritation from prosthesis movement. 

2. Increased masticatory efficiency- The implant- retained 
fixed prosthesis functions similarh to that of natural den- 
tition. The only limitation to chewing is from the maxil 
la, if removable prosthetics arc present, 

3. Psychologic tuivuntage. Tooth loss and the wearing of a 
complete denture are often associated with aging. Some 
patients have moderate- to -severe psychologic problems 
regarding edentulism or using a removable prosthesis. 
The fixed prosthesis eliminates a removable prosthesis 
and greatly enhances the patient's sell -image and self- 
confidence, a y£l 

Disadvantages of the fixed implant-supported prosthesis 
include the following: 

L Lack of tissue support. Many patients who have complete 
dentures have undergone considerable resorption of the 
mandible. The denture was used to reestablish lip support 
and facial contours. The mental labial fold has often been 
eliminated by the removable prosthesis, and the pjticni 
has become accustomed to this appearance. The tissue 
support provided by the fixed prosthesis may not provide 
the expected facial support. The length of the cantilever 
distance is measured from the distal surface of the distil- 
most fixture on each side. The maximum recommended 
cantilever is 15 mm. This distance may leave the patient 
in first molar occlusion and with a lack of tissue support 
in the mandibulji posterior. 

2. Complicated procedures. The clinical and laboratory pro- 
t cd u it's are technically more demanding with irn- riv^i 
prosthesis compared with the overdenfure prosthesis. 

3. ExpcttiA. Surgical and prosthetic procedures may cost the 
patient several thousand dollars more than an overden- 
ture or removable prosthesis for the following reasons: 
a. More implants and components are used. 

K The number and length of clinical appointments 

for prosthetic completion arc increased. 
c_ The technical procedures in the laboratory arc more 
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specialized, and a higher degree of expertise is 
required. 

5, HygnrnCt The contours of I he lmpjjn! prosthesis may 
prove ililfu nh fin patients uith poor eveMght, limited 
dexterity, or belt of motivation to maintain a plague- free 
environment. 

CLINICAL AND LABORATORY 
PROCEDURES 

Procedures for the mandibular fixed prosthesis begin 7 lo 10 
days after the fixture placements. The patient may need tran- 
sitional denture fabricated before surgery To establish pho- 
wtksarxj esthetic .u the proper vertical dimension of occlu- 
sion. I he transitional denture js used to evaluate the patient s 
temporomandibular faint response to the vertical dimension 
of occlusion and as a guide for fabrication of the surgical 
stem. If the existing dentures are adequate, a transit i on al 
denture is not necessary, After sutures are removed and ade- 
quate tissue healing has occurred, j tissue conditioner is used 
to rclinc the mandibular denture. The denture is relieved in 
the area corresponding to the flap reflection. The tissue con- 
ditioning material is mixed and applied, the denture is seated, 
the border is molded, and the patient is guided into centric 
relation occlusion. After the recommended set time, the den- 
iLtL- removed and placed in a pressure pot at 20 pounds per 
square inch ipsil in warm water for 10 minutes. The excess 
material is trimmed, and the denture is polished The denture 
is worn, and tissue -treatment material is replaced as needed 
until healing is complete, A processed mcthylmethacrvldte 
resin reline is completed, and the denture is worn until the 
abutment surgery is performed. The patient is advised to 
vcek denture adjustment lor all tissue irritation to prevent 
implant exposure. For the mandible, 4 months is the average 
healing period before the abutment surgery* is completed. 

About 7 to 10 days alter the abutment surgery* the 
mandibular denture is again tissue treated as previously 
described, except that now the denture is relieved adequate- 
ly to allow for clearance around the abutments and the heaT 
inp caps. Preliminary impressions of the maxilla and the 
mandible are made using an alginate impression material in 
stock edentulous imp r essi on trays ( Figs. 3- 1 and 3-2). 


The preliminary alginate impression is poured m dental 
stone and trimmed for the preparation of the custom tray 
fabrication ( Fig. 3-3). 

Custom Tray Fabrication 

The custom 1 ray is used to rn.skc jo impression that will pro- 
vide an act urate recording ol the mandibular or maxillary tis- 
sue and their relationship lo the abutments. 1 his irav is dtt 
ferem from a standard edentulous tray in thai it has openings 
that are designed to allow access lit the guide pirn and impres- 
sion copings. The impression copings and guide pins are 
picked up in the impression material confined within the 
tray. This provides an accurate relationship of the abutments 
lo mie another and to surrounding oral tissues. 

Baseplate wax is used to provide relief in the buccal, lin- 
gual, and distal areas to the abutments on the cast for custom 
tray fabrication (Fig. 3-4 I. A single layer of baseplate wax is 
used as a reliet in the distal extension areas. Sufficient wax 
relief is achieved by a strip of baseplate wax 8mm wide by 6 
mm high (Fig. 3-5) over the crest of the residual ridge and 
over the abutment fixture area. The ridge is then smoothed 
with a wax spatula. 

The custom tray material is molded over the cast, and the 
abutment area is reinforced with excess resin (Figs. 3-6 jnd 
3-7). A laboratory knife is used to cut a window over the 
occlusal portion of the abutment relief area, which is then 
allowed to completely polymerize I .e, h s 

After polvmen/alion the custom tray is removed troin 
the preliminary cast and the borders are trimmed similar to 
a conventional denture. The distal and lingual extension ot 
the custom tray is cut short of the full denture border i Fig. 
3 -9 1. The tray is placed on the cast and verified for a mini- 
mum clearance of 3 mm between the custom tray and the 
replica area of the abutment. If the clearance is acceptable, it 
is polished and ready lor final impressions (Fig. 3-10), 

Final Impression Procedures 

Titanium hemostais and the hexagonal wrench are used to 
ensure abutment screw tightness (Fig. 3-1 lh If abutment 
screws have loosened, one of the torque drivers is used to 
tighten all abutment screws. Impression copings are attached 
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to the abutments with the proper length paiidc pins (Fig. 
3- 12)* The square impression copings are preferred because 
they resist rotation and displacement in the impression mate- 
rial. The open window custom tray is tried in the mouth fur 
comfort and path of insertion (Fig. 3-13). The abutment, 
impression coping, and guide pin angulation and/or inter 
ference may necessitate adjustment of the tray dimension to 
allow insertion. Baseplate wax is sealed over the w indow, and 
the trav is heated in a water bath and then inserted over the 

j 

guide pirn and impression coping* I Rg. 3- M). 

The guide pms should penetrate the wax lo allow access 
for removal of the impression ( Figs. 3- L5 and 3- Uh. The tray 
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is painted with the appropriate adhesive, and the impression 
material of choice is mixed to manufacturers specifications. 
The impression material should he a medium viscosity mi\ 
mat will flow through a syringe and should have j viiM scl 
(Fig. 3-17). A vinyl polysiloxane impression material h rec- 
ommended After the impression is mixed, the material is 
loaded into the tray and the syringe. The material is first 
injected around the impression copings, and the tray is sealed, 
using the guide pins and holes in the wax window as a guide 
for placement. Ideally, the guide pins should all penetrate 
the wax window, and the screw slots in the guide pins should 
be accessible. Excess impression material is cleared from the 
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guide pins before complete selling. After the impression 
material Lis set. the guide pins are accessed and then un- 
screwed with a screwdriver ol ihe jppmpriatc length (Figs. 3- 
Ift and 3- 19). The guide pins are unscrewed until two or 
three clicks are heard, which indicate a complete guide pin 
disconnection. The guide pins are left in the same holes in the 
impression to allow for accurate placement or the abutment 
replicas. Final impressions of the maxilla are also completed 
at this time. 

Muter Case 

The master cast is the inundation tor e a h nca r mj the i m plant 
prosthesis. Therefore the dental technician must use method- 
ic procedures that will ensure an accurate reproduction of the 
intraoral tissues. 

Brass replicas have been precisely machined to be analogs 
of the superior surface of the abutment. The replicas are 
screwed onto the impression copings with guide pins. 
Extreme caution must be used not to entrap any foreign 
materia! between the brass replica and the impression coping 
interface. Foreign material may cause inaccuracy in the 
master cast, which is subsequently transferred to the frame- 
work. 

After the placement of the brass replicas, the final impres- 
rion is beaded with utility wax and boxed with wax strips in 
the usual manner (Fig. 3-20). The impression is cast in 
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vacuum mixed diestone. Retention for the second pour is 
then placed in the distal extension areas | Fig. 3-2 1 J- The ante- 
rior region around the replicas is lelt flat tor cast alterations 
(if necessary) after the Iramcwnrk trial fitting. When the first 
pour has set, a base in yellow stone is poured {Fig. 3-22). 
Each guide pin must then be L.irnplL'iL'lv unscrewed until the 
characteristic click is heard two or three times before sepa- 
rating the impression from the cast. Elimination of this step 
may result in Iracturing to the cast or damage to the impres- 
sion. 

Occlusion Rim Fabrication 

Maxillnmandibular relationships are recorded using a cus- 
tomized record base and an interocclusal rim. The record 
base is stabilized by incorporating gold cylinders or impres- 
sion copings into the record base. This base b unique because 
it can be secured in the mouth with ^ljrIl pins tor recording 
centric relation and vertical dimension of occlusion. 

The occlusion rim is fabricated on the master cast. Gold 
cylinders or impression copings are placed on two or three of 
the abutment replicas on the master cast. Placement on the 
anterior abutments facilitates access during clinical trial fit- 
tings. 

One thickness of baseplate wax is adapted around the 
replicas and extended slightly beyond the most dislal repli- 
cas. Time replicas are located and exposed through the block - 



Ch aptfR 3 Ed*fituloiii Mandibles F>mrd Proirhttk*. 


out wax* and guide pins arc screwed into the impression cop- 
ings ( Fijss- 3-23 and 3-24 I, 

L'ndcsirable undercuts on the master cast are blocked out 
with baseplate wax- A tinfoil substitute is placed on the 
exposed arras ot" the stone, and an ■uiop^lymeri/ing resin is 
mixed at wording to manufacturer's direction*. rolled <iut, 
and adapted to the master cast iFig- 3-25). The tray materi- 
al must engage unden. uis m The gold cylinders or impression 
copings. A double thickness of resin is added to the lingual 
area of the occlusion rim. The additional bulk of material is 
important for strength on the distal extension areas. A labo- 
ratory scalpel is used to clear the facial areas of the acrylic 
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resin around the brass replicas and impression copings, 
exposing their interface. This tntcrLKc is used to verify com- 
plete sealing of the occlusion rim during m axillomandihular 
relations. When ihc acrylic resin record base has completely 
polymerized, it is carefully separated from the cast, and the 
relief wax is remou-d w ilh j laboratory knife. The interface 
between the brass replica and the gold cylinder is opened for 
visualization on the facial surfaces. The borders <if the record 
base are trimmed and polished f Fig. 3-26). The record base 
is placed on the working cast, guide pins are reinserted, and 
accuracy of the abutment coping interface is verified I Fig. 
3-27 K Baseplate wax is used to fabricate the occlusion rim in 
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the usual fashion i Fig. 3-28). The mandibular occlusion rim 
can be fabricated initially lo average dimensions ( IK mm 
high anteriorly by H mm wide posteriorly). Access to each of 
the guide pins is created through the surface of the wax rim. 
The guide pins can be modified, either at this stage or by the 
restorative dentist, when the maJuLtumandibular relations 
are recorded. T his is done so that the guide pins do not inter- 
fere with recording the correct occlusal vertical dimension 
and centric relation. The edges of the wax are finished to 
create smooth surfaces, and the accuracy of the interface 
between the coping and replica is rechecked | Fig. 3*2**), 

MuilfomaridibuJar Relations 

VYj\ ikdusion rims are used to establish maxillumandibular 
relations in the Usual fashion. The mandibular occlusion rim 
is stabilized with gold copings or altered impression copings 
(Fig. 3- JO). Centric relation records, protrusive records, and 
a facebow registration are made ( Fig. 3-3 1 }. At this appoint- 
ment, tooth shade and denture tooth mold are selected, and 
the occlusal scheme is selected, depending on the nature of 
the maxillary arch and its relationship with the mandible. 

Esthetic Trial Fitting 

The casts are mounted on a sent (ad justable articulator using 
the facebow and centric relation records. The protrusive 
record is used tor selling the condylar inclination. The wax 
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ocJusion rims are used as a guide for setting the denture 
teeth. Anterior (Figs. 3-32 and 3-33) and full-tooth trial fit- 
tings are used lo establish esthetics, phonetics, lip support, 
and the proper vertical dimension of occlusion. <. en trie rela- 
lion is also % fritted with the intcrocclusal records. 

The maximum distal extension cantilever is 1 5 mm distal 
to the distal -most fixture abutment unit bilaterally. The dis- 
tance is modified by the following factors: 

1. Arch form of abutment. Implant placement in a straight 
line places more load on the implants, abutments, abut- 
meni screws, and all components than doe* placement ' 
with an arch form. The cantilever is shortened lo 1 0 mm. 

2. Implant length tuul pntgmbiy Distal implants shorter than 
lo mm lor those placed in less- than- ideal bone) limit 
load potential, and cantilever extension is shortened to lo 
mm. 

3. An terror aiM/Wcver. Class !l jaw relationships and lingual 
fixture placement may necessitate an anterior cantilever 
for proper tooth arrangement. Three separate can- 
tilevcTcd sections may he necessary (two distal* one ante- 
rior! for proper tooth arrangement, lh is increases the 
load on all implants and prosthetic components. The 
distal cantilever should be shortened in this situation. 

4. Natural miixilhtry Jenttinm. Natural maxillary dentition 
opposing I he implant prosthesis applies more load to the 
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mandibular prosthesis, and cantilevers should he short- 
ened to 10 mm. 
5, Pa rat u actional habits. Clenching and bruxism add an 
addition jL lojd lo implants and prosthelK tomponcnts. 
Shortening distal cantilevers and fabrication of a night- 
guard will lessen the load on components. Before the 
framework is designed, the surgeon and the restorative 
dentist should discuss and record the implant length and 
the quality of bone found at the implant plane men t. 
l Mhcr parameters are evaluated, and the final cantilever 
distances are used during Uwth trial fittings and discussed 
with the dental technician tor framework design. Excess 
cantilevers overload the implants and components. 
Possible consequences of overload include fixture loss 
and component loosening and fracture. (See complica- 
tions in Chapter i 1. • 

A survey of the master cast establishes the parameters 
used lo determine both the symmetry and maximal extension 
of the distal portion of the implant -retained prosthesis { Figs. 
3-34 and 3-35). 

After completion of preliminary denture setup, il is nee- 
esvArv to drill a vertical hole through selective denture teeth 
to gain access to the underlying list lire. 1 he baseplate wax is 
removed from beneath the denture tooth, and the alignment 
of the implant is determined using the guide pin. A * 10 round 
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bur mounted in a straight handpiece is used to create a ver- 
tical access opening in the denture tooth, or the wax baseplate, 
to expose the brass replica ( Fig. 3-36 and 3-37). 

The completed prosthetic set up is evaluated in the usual 
fashion I Fig. 3 - 5H I . AH maxillomandibular relations are rever- 
iticd, and the occlusal contacts are reconfirmed at this session 
(Fig, 3-39). The setup is returned to the denial laboralorv 
where the construction of the framework will begin. 

The patient is invited lo have a friend or significant other 
help in esthetic evaluation. The mandibular setup can be 
secured to two abutments for stability during evaluation, 
1 he patient must be totally happy with cosmetics and final 
facial support before framework fabrication. 

FRAMEWORK FABRICATION 

Matrix Fabrication 

A vinvl jvi I v^iloxane elastomer putty or laboratory plaster 
matrix is fabricated on the trial tooth setup to preserve the 
relationship of the teeth and waxing Co ihe underlying cut 
framework. 

The superior portion of the cast base is indexed in the 
following three areas: the anterior midline, the right posteri- 
or molar region, and the left posterior molar region (Fig. 
3-4<)f, A grinding wheel mounted on a km-spced dental 
handpiece is used to complete this procedure. Indexing the 
cast in three diverse areas ensures that the matrix can be 
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iL-pl.iuLil im thecal in j tirm. predictable position. The inter' 
proximal areas between I he denture Teeth are opened using 
i wax caning instrument (Fig. 3-4 1 1 hi^ allows the matrix 
material to flow readily between the teeth. Tt also makes it 
easier to position and hold the denture teeth tn the matrix for 
repositioning on the framework. The medium- visu>sity putty 
is mixed according to the manufacturer's directions and in 
sufficient quantity to be placed around the buccal and the 
labial aspects and over the occlusal aspect of the denture 
setup. When ihe material is ready, it is molded across the 
anterior labial and the posterior buccal surfaces ot the setup. 
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forcing the material between the interproximal areas and 
into the indexing grooves on the cast base I Fig, 3-42). The 
materia] is worked across the teeth and around the guide 
pins. The completed matrix has impression material molded 
on all sides of the denture wax-up and the guide pins; oiilv 
the tips of the guide pins are left exposed (Fig. 3-43 J* This 
procedure creates a positive orientation between the tast and 
the wax- up. 

A sectional plaster matrix is an alternative technique. The 
matrix is removed Irom the master ca>t, and the excess 
impression material is trimmed from the lingual surface of 
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the wax -up using a laboratory scalpd (Fig. 3 44}. This area 
Is removed from both the anterior and posterior lingual sur- 
face* to give full access to the lingual surfaces during subse- 
quent waxing procedures. The notched areas provide the 
positive orientation of the cast on the Labial aspect nf the 
impression material. The denture teeth an- caretullv remmvd 
from the tooth arrangement (Fig, 5-4511- Any wax residue is 
removed with boiling water and then Hushed with a mild 
detergent. The teeth are rinsed and dried before replacing 
them into the matrix- Ail of the individual denture teeth are 
replaced into the matrix and held in place with a dab of sticky 
wax that U placed on a cusp lip or an incisal edge. The wax 


must be kept away from the guide pin hides. The matrix is 
placed back onto the master cast when the Eeclh have been 
li red {Fig. 1-46). Adequate clearance between the guide 
pins and the denture teeth is verified. 

FRAMEWORK WAX-UP 

The implant components used in the framework waxing pro- 
cedure are the guide pin, gold cylinder and screw, ,nn! the 
brass replica/analog i fig. 3-47). To stabilize the gold cylinders 
and minimi a. .u page of the wax pattern, a verification splint 
may be fabricated. When unrig the tine grained resin, make 
cuts between several sections, replace them on the vast, and 
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secure them with new material to minimize internal stress. 
The 1 substructure waxing i* replaced on the master cast and 
secured with guide pins. The area below and around the abut- 
ment analogs is blocked out with modeling compound. 
Modeling compound is extended dislally to the predeter- 
mined maximum extensions of the prosthetic framework. A 
-null I rough is created at the distal extension areas to be used 
as a receptacle for wax; the trough will control the flow of the 
wax and minimize the amount of wax used (Fig. 3-48). A 
wax-separating medium is applied to the denture teeth within 
the matrix: this facilitates removal of the teeth from the 
framework waxing. The wax portion of the framework is 
fabricated quickly by luring the matrix to the cast with sticky 
wax or cyammrvlale adhesive ( Fig. 3-49). The gold cylinders, 
matrix* and splint are stabilized with the long I ub mated 
guide pins. A glass eyedropper is tilled with molten wax; the 
molten wax flows into the matrix over the lined denture teeth 
and the gold cylinders and ihen flows into the trough (hg. 
3-50). The wax is allowed to solidify at room temperature 
Without applying an* external Coolant [ Fig. 3-51 J.The waxing 
must not be chilled with cold water or cooled with com- 
pressed air because this may cause an internal stress forma- 
lin! within the wax pattern. The matrix is removed, and any 
rnikieling compound is cleaned from the master cast and 
waxing (Fig. 3-52 )♦ The waxing is replaced on the master 



casu and a relerence line is phucd on rhe side of the master 
cast base for each denture tooth midline. The line will serine 
as a guide for placement of retentive struts that will not inter- 
fere with the resetting of the denture teeth (Fig. 3-53). 

Excess wax is cleared from around the gold cylinders and 
the distal extension areas of the waxing (Figs. 3* 54 and 3-551- 
The labial and lingual interproximal areas are opened around 
each of the abutment replicas, and convex mm tours are carved 
around the gold cylinders to allow sufficient space mr hygiene 
1 [ i^. 3->fi i. | he lingual oinmur is carved to allow room for 
the tongue. Excessive contour may interfere with speech, 
Cftufri'in when completing the wax -up, try to work with the 
pattern on the master cast as much as possible. Handling of 
the fragile wax pattern might cause distortion or breakage. 

I he cantiievered pontic area of the waxing is positioned 
directly distal to Ihe last abutment and is connected to the last 
cylinder with a J -shaped connector. The shape of this portion 
of the wax-up is important because it contributes to the 
strength of the distal extension. £xcessnr cutback beyond the 
J -section may lead to fracture of the framework. The ideal 
dimension of this J -section is 4 mm wide by 6 mm high (24 
mm-). The pontic, connected to the I -section (Fig. 3-57). is 
positioned I to 2 mm above the tissues of the posterior re- 
sidual ridge to prevent tissue hyperplasia and to allow room 
for adequate hygiene procedures (Fig. 3-58}. The wax is 



Figure 3-S0 


12 


Chafthc i Edentulous Mindsblti Fin*4 Pcotthepc* 


smoothed and sealed around [he gold cylinders- This is 
achieved by hghtlv polishing the waxing with a cotton-tipped 
applicator moistened with Xylene (Fig. 3-59). Any wax 
residue from the interior surface of the gold cylinders must 
be removed: otherwise there may he casting flash over these 
areas. Xylene is used sparingly because it is a powerful soi- 
gne. It is used because it produces an even, smooth texture 
to the wax pa Item (Fig. 3-60). After the complete waxing has 
been smoothed, the lingual surface of each distal extension 
lection is marked tor a wax cutback, A metal/ acrylic resin 
finishing line is created halfway between the occlusal sur- 
face and the interior border of she JhMl cantilevcred sec- 



Figure 3-5 I 



Figure 3-55 


lion. The prosthesis waxing should be cut back one half of 
thai distance. There are many different configuration* to the 
lingual surface of the implant prosthesis wax-up, but the 
overriding consideration should be one of maintaining the 
strength of the casting- In the anterior lingual region* the 
metal/acrylic resin finishing line is designed anterior to the 
placement of the guide pins: this facilitates the procedure 
because it allows screw access in metal when re mm me. iIil 
prosthesis at a later date (Fig. 3-61 M>n ihc labial and buccal 
surfaces a I to 2 mm finishing line is carved above the gold 
cylinders (Fig. 3-62), The wax pattern is hollowed out with 
a bur to provide maximum room for retentinn of the acrvtK 
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resin < Fig. 3-63), The interproximal areas arc scalloped to 
allow a minimal amount of metal lo be visible on the labial 
surface In the distal extension areas, a minimum 24 mm- of 
metal must he maintained. There are four methods of pro- 
viding retention to the cutback wax pattern; ( I ) undercuts 
placed around the guide pins, (2) ]&-gaugc wax retention 
bar placement, (3) application of plastic retention beads, and 
1 4 ) bonding agents. With the wax pattern placed on iru 
master tast, the predclermincd reference mark* are used to 
place 1 8- gauge wax strips in a vertical correspondence to the 
midline of the denture teeth I Fig. 3-64). Plastic retentive 
beads are also placed on the internal surfaces of the wax pat- 


tern for additional retention. A tacky liquid should he used 
on the portions of the wax -up to receive pUstk beads i Fig. 
3-65 \ before they are applied. 

SPRU1NG 

An indirect leeder bar sprumg method is used in the casting 
of the prosthesis framework. A 6-gauge plastk feeder bar ^ 
heated, allowed to soften, and then bent to the arch form of 
the waxing 1 Fig. 3 6fi : . The posterior ends are cross- stabilized 
with another piece of 6-gauge plastic feeder bar (Fig. 3-67 L 
Eight-gauge wax sprues that are 3 to -t mm long are secured 
to the waxing bet^ ecn the guide pin holes, and two sprues are 
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placed on cjLh distil extension, A 6-gauge sprue is att jched 
to (he distal extension for cross-arch stabilization f hg. 5-68). 
The size of the plastic feeder bar is determined by the bulky 
part of the waxing. The stabilized bar is coated with wax 
he to re it is attached u» the sprues. Coaling the bar with wax 
allows the wax to be eliminated through the sprue holes 
before the plastic bar is burned out and eliminates the entrap- 
ment of wax in the investment. Four 6-gaugc auxiliary sprues 
jre then placed and angled indirectly for the attachment of 
the wax pattern to the sprue-former base (Fig. 3-69). The 
indirect spruing technique will ensure an even flow o| molten 
a]Joy into the mold n.a^ itv. Mie completed sprued wax pattern 



Figure 


is weighed to determine the amount of alloy necessary to 
complete the cabling (Fig. 3-70), The wax pattern is plated mi 
the sprue former, and a distal extension reference point is 
marked I Figs. 3-71 and 3-72). The gold cylinders are cleaned 
with an ammonia solution to remove any residual oil or other 
residue that might cause casting Hash [Fig. 3-73). A casting 
r mg that weighs 400 to 600 grams is lined with a nonasbestos 
liner. 

SELECTING THE CASTING ALLOY 

A variety of metals mas be used to cast the framework: 
ceramic, gold, or pjlLidmm silver alloys* However, the metal 
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(hal ts selected must meet a minimum teasile strength of 
MMKM psi. In the United States the use of a pall adium- silver 
jllov is preferred, primarily because of cost factors. The 
chosen alloy should be able tu be cast at a temperature below 
2300" E The gold cvtinders will be damaged t in, Ming 
temperature is higher than 2300" h. The method used to 
determine the amount of alloy needed lo ensure a complete 
casting is determined by the following formula: 

Wax w ti |Ji ! ■ Specific pr j viry = A mcwni uf alloy needed 
leg.. 3.75 DYVT x 10.6 = 39.75 DWTJ 

The amount of metal required is governed by the specif- 
ic gravity or the alloy, and this is determined by the manu- 
facturer* Using this formula reduces the costly error a&soci- 
ated with using either too little or loo much allov tor the 
casting, 

INVESTING THE WAX PATTERN 

Orient the waxing in the selected catling ring, leaving 10 to 
13 mm of space all around ihe pattern tor investment Allow 
for at least 6 mm of investment over the top of the waxing 
\ F^. 3-74). The sprue- former base is marked to orient the 
distal extension portion of the pattern so that it can be cor- 
rectly aligned in the cradle of the casting machine. When the 
ring is cast* it should be arranged in the centrifugal casting 
machine with the marked distal extension! in j (railing poti- 
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tion. A high heal, phosphaie-hoiind investment is used wiih 
.i powder/liquid ratio to achieve maximum expansion when 
palladium-silver alloy or other similar metal is cast. The 
i in est men t is poured into the casting ring statically; the clin- 
ician must be careful m»1 to entrap air in ihe guide pin holes 
because the investment must come up through the holes I Fig. 
3-75K 

CASTING THE WAX PATTERN 

A two- stage burnout system is recommended when using 
the large investment rings. When oxygen and natural gas are 
used, the oxygen pressure is set at IS to 2Q pound*, and the 
ring is cast after burnout in a normal fashion. Make sure that 
the distal extension portion of the casting ring is placed in the 
(railing position of the machine's cradle. 

FINISHING THE CASTING 

The casting is rnughlv broken out from ihe investment, and 
the clinician must be careful to protect the gold cylinders 
and the inferior surface oi the casting. Do not toe any abra- 
tn e* riwf witf cause damage to ihe inferior surfaces or the gold 
cylinders. The casting is cleaned wi(h aluminum oxide or 
glass beads, protesting the gold blinders (Figs. 3-76 and 
3-77). Protection caps placed over the cylinders help elimi- 
nate possible damage. The framework is removed from the 
feeder sprues and stabilizing bar using a separating disc 
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mounted on a low-speed haiKlpiece (Fig. 3-7&). A #10 round 
bur is used to remove investment from the guide pin holes, 
being careful not to damage the seat of the gold flinders 
(Figs. 3-79 and 3-80>. Damage io the gold cylinder seat will 
keep the prosthesis from seating a^uratelv. Alter each guide 
pin hole has been cleaned „ the easting is placed on the mas- 
ter cast and checked ir<. umtcrcntially lor interface accuracy 
between eaeh brass replica and gold cylinder, Complete inter- 
face accuracy should be established with one guide pin 
screwed in place anywhere on the casim;.; Kg*.. 3-81 and 
3-82 1, The casting can then l>e returned to the clinic for a trill 
fitting. 
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FRAMEWORK TRIAL FITTING 

The abutments are thoroughly cleaned, and the titanium 
hcmoslats and hexagonal wrench are used to confirm abut- 
ment tightness. The framework is tried on the abutments 
using only passive tightening of the gold alloy screws in an 
incremental tightening pattern {Fig. 3-83). The abutment 
framework -interface should show intimate and circumfer- 
ential contact tor .ill abumxnK tenderness during tighten 
ing may indicate improper rit. It pain is elicited at this time, 
it mav indicate an ill -lit ling framework. It the patient reports 
sensitivity in one of the distal It Mures, this may also indicate 
proximity to the menial nerve. A mirror must be used to 
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check for intimate fit. If the interface inaccuracy is noticed, 
the framework must be sectioned around the ill-fitting seg- 
ment. The framework is removed from the mouth and sec- 
tioned using an uhrafinc separating disc* Gut should be 
taken to keep the cut no greater than U.4 mm for ease of sol- 
dering. The sectinned framework is tried in the mouth to 
ensure intimate fit between all abutment* and the frame - 
work. The segment* are aligned, niaking sure that there is 
no metal contact between sections 4 rig. 3-84). 

The sections are lured with autopolymerizing resin while 
secured in the mouth ( hg. 3-H5 ). This can be accomplished 
bv tilling a syringe with mixed resin and inserting the resin 
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into each of the sectioned areas. \ straight ruiulpieu- bur 
can be used to cross -arch stabilize the framework in the 
moulh,Theresined framework is allowed to polymerize, the 
guide pins arc removed, and the sectioned, resin-secured 
framework is returned to the laboratory for soldering. 

SOLDERING 

If the casting does not accurately til the master cast a* previ- 
ously described or it ii does not seat completely upon clini- 
cal trial fining, the casting must he sectioned and the frame- 
work parts must be soldered together in the Lihmatorv. Since 
tin casting no longer fits the master cast, the cast is altered to 
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fit the casting f Fig. 3-86), The brass replicas corresponding to 
I he altered section of the framework arc removed from the 
master cast with a separating disc (figs, 3-87 to 3-89). 
Residual stone is removed from around each misaligned repli- 
ca and replaced on the framework; the framework is then 
remounted with the guide pin screws on the master cast. 
Complete relief around each replica is verified ( Fig. 3-90). A 
small portion of diesione is mixed and placed around the 
brass replicas ( Fig. 3-91 ) and allowed to set. The aulopoiv 
incnzing resin is removed from the casing hv heating it over 
an open Bunscn burner flame. Each of the cleaned segments 
is replaced on this adjusted master cast. 
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To stabilize the framework segments, sticky wax is flowed 
into eath joint place to he soldered, and a bar is placed across 
the arch tit reach each Milder joint I Fig, 3-92). The sticky wax 
i* chilled by running the cast under cold water. Additional 
sticky wax is placed on the inferior surfaces of the solder 
joint areas. Extreme care is taken m not get sticky wax on the 
goU cylinder surface or inttrfatt, or solder will flash over ihese 
areas. The framework is placed in soldering investment and 
allowed to set ( Fig. 3-93 ). The sticky wax is removed by flush- 
ing the investment with boiling water; then the surfaces are 
cleaned with a detergent . The investment is relieved to pro- 
vide access to the joints that are to he soldered (Fig. 3-94 K 
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Soldering llux is placed in I he joint '.pace, and the invest 
mrnt is preheated for an even expansion. When each joint is 
soldered, the invest men r is heated from I he labia] as peel and 
solder is placed on the lingual surface and allowed to pull 
through from the lingual surface to the labial surface (Fig. 
3-95KThe soldered framework jnd investment are allowed 
lo co4>l at room temperature. The casting B removed from ihe 
investment, cleaned, remounted on I he altered master east, 
and checked for the interlace seating of the casting to the 
brass replicas. 

POLISHING THE FRAMEWORK 

Belore am abrasive cleaning or finishing of the casting is 
done, i he gold cylinders should he protected with protection 
caps or altered hrass replicas I Fig, 3-%). Seghgertce in this arm 
may cause damage to the interface surfaces { Fig. 3-97 h This is 
one of ihe most eritkat steps in tfw prosthesis fabrication. Failure 
to protect the interface surfaces at this point wm result tn 
destroying the seat of the prosthesis. The retentive area of ihe 
brass replies is removed using a separating disc mounted in 
a low-speed handpiece (Fig. 3-98). This allow* the dental 
technician to gain access to the undersurfoce and the inter- 
proximal areas of the framework lo use a rubber wheel and 
polish the frame isfmut damaging 1 he gold cylinders. I Ins 
protective measure should be used when cleaning with an 
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air abrasive ami finishing both the metal framework and Ihe 
subsequent acrylic nesin ( Fig. 3-99). The final framework can 
be smoothed hy using j number of different finishing meth- 
ods and materials, Kuhber wheels and/or points mounted in 
,i |i ns speed handpiece are used to tumh the Iramcwork • lie.. 
3- tOO). The metal/acrylic resin finishing line Is smoothed 
and finished using a carbide hur mounted in j high-speed 
handpiece (Fig. 3- 101 I. The final high shine is imparted lo the 
framework using a felt wheel and polishing MTiipouroL After 
the casting is finished and polished* it is ultrosonkally cleaned 
and replaced on the working casi. 

RE EVA L UATIO N OF 
FRAMEWORK FIT 

The framework is again seated in the rnoulh passively, and the 
abutmcni framework interface is evaluated as described pre- 
viously (Fig. 3" 1 02} .Visual inspection is used to verify inti- 
mate 360 -degree contact between all abutment framework 
interfaces. The screws are tightened, and the patient is asked 
to report an\ n.nn as the framework is tightened. I ither a 
mechanical or electric torque wrench is used to tighten to 10 
Ncrn. If the interfaces are accurate and no pain is elicited, the 
framework is removed in preparation for adding denture 
teelh. If ihe framework is ill Fitting, it is again sectioned, 
indexed, and soldered until accurate fit is achieved. The fit of 
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the frimework » crucial to the long-term success of the pros- 
thesis; many problems can be caused by an ill-fitting frame- 
work <scc (J ha pier UK 

DENTURE TOOTH WAXING 

The demure tccih arc replaced into ihe vinyl polysikixane 
matrix using sticky wax. The exact placement of the teeth is 
reconfirmed by comparing the tooth position wtth reference 
marks that have been placed on the side of the master cast 
Additional mechanical retention should be replaced in 
each denture tooth to L-nsure strong mechanical and chemi- 
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cal bonding of the denture tooth to the processed acrylic 
re>in. Father j "1 »<r a =4 round bur mounted in a low-speed 
handpiece is used to drill .siruilt holes into ihv lingual surface 
of each denture tool h { Fig. 3 - L 03 > . This is completed befc re 
the teeth are placed in the matrix. The matrix is replaced on 
Ihe masier cj->i containing the finished framework (Fig, 
3 - 104 ). The denture teeth should not interfere with any of ihe 
reteniive features (e,g,, struts, heads I . A glass eyedropper 
filled with molten baseplate wax is used to flow the molten 
wax between the teeth and casting incrementally until the 
ma t rix is rilled. The wax is allowed to solidity ( Fig. 3- 1 05 ). The 
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nutria, is removed, and the areas around the denture teeth arc- 
carved and festooned. The occlusal contacts are checked and 
reestablished with the casts on the articulator. 

FULL TRIAL TOOTH ARRANGEMENT 
ON FRAMEWORK 

The Cull trial tooth arrangement on the maxillary occlusion 
rim and the mandibular framework is assessed Ln a final eval- 
uation of all maxillomandiHular relations. I he patient is 
asked to do&efy evaluate the esthetics before the processing of 
the prostheses < Fig. 3-106). At this time it may be helpful to 
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have a family member or personal friend of the patient eval- 
uate the esthetics also, After the patient approves the pros- 
thesis, a centric relation record is made, and the prosthesis is 
reads- for processing. 

ACRYLIC PROCESSING AND FINAL 
FINISHING THE FRAMEWORK 

Three methods are used in processing the denture teeth to the 
framework; (I \ conventional trial packing and processing, 
(2) injection mold processing, and (3) light-curcd compos- 
ite processing. ( Because of the complex steps that ensure total 
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polvmerizaiion i>l the li^hl-cured resin* along with ihc labor 
intensity to hand laver and manipulate the material before 
processing, light-cured composite processing is not j pre 
ferred method.) The conventional trial packing method is 
adequate, but problems may arise if the guide pins are nut 
parallel; as a resoll. trial packing nuv have to be eliminated 
(Figs, 3- 107 to 3- 109), The injection mold processing, such 
as Lvoclar 1 Ivocap system), is the most desirable. Because I he 
denture material is injected and cured under high pressure. 
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the methyl met hacrvlate resin is denser. Changes in occlu- 
sion after processing are minimal. 

The prosthesis and master cast are invested in the bottom 
hall of a denture tbsk i ! ig. \ \ Mb, and then the ro,t of the 
Masking procedure is completed in a normal method. The 
Bask is plated in a hoilout tank, is healed, and the wax is 
removed (Fig- 3- 111). Both halves of the denture Mask, mold 
cavity, and denture teeth are scrubbed, cleaned, and allowed 
to cool. A bunding agent may be applied to the frame to 
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enhance the bond between the methylmethac rylate resin and 
rhe meial. £ he bonding agem wmt tun be .ipphcd to rlu- 
exposed arc j of the guide pin*, or the guide pins will become 
permanently bonded. It i* also recommended to apply a 
tissue-tinted opaque to mask out the darkness of the cast 
frame, which will enhance gingival nine. 

Ihe prosthesis is processed using a standard curing cycle 
recommended by the manufacturer I Fig, 3- 1 1 2 ) r The pros- 
thesis is carefully removed from the flask. A Laboratory 
remount and onluval .ul moment are completed. It may be 
necessary to use a soldering iron to lightly heal each guide pin 
to remove it from the prosthesis ' I »u> * 3 1 3 and 3 1 14 >. 

Ihe tirul uistmg can N' smoothed with one of several dif- 
ferent finishing methods and materials, but continued prac- 
tice of extreme caution should be taken to protect the gold 
cylinders from damage during any finishing procedure*, 
Protection caps or brass analogs are placed over the gold 
cylinders, and the prosthesis is finished and polished using 
rubber points, wheels, and pumice I Figs. 3- 11 5 and 3- 1 16). 
A rag wheel with polishing compound is used to give ihe 
implant prosthesii its final luster (Fig. 3-1 17 to 3-1 19). Soap 
and water and/or an ultrasonic hath are u*ed to Jean re^id 
ua] polishing materials from the prosthesis. The prosthesis is 
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replaced on the master cast, and the interface between the 
gold cylinders and abutment replug is cheeked. 

CLINICAL DELIVERY 

The patient is to leau- out the existing maxillary denture for 
several hours before the implant prosthesis is inserted* if 
jppluabU'. Using the usual method the maxillary denture U 
LfiLLkcd with a pressure indikJloi p.i-u A .niiru rdj'iini 
record is made with both prostheses in position. A labora- 
tory remounl ts completed. The occlusion is then refined in 
the mouth using articulating paper and shimstock. The gold 
screws are tightened with the appropriate torque wrench* 
and temporary fillings are placed into the screw access holes 
I Figs. 3 • 1 20 to 3-124 ). The patient then is seen by the hygicn- 
isi tor homexare instructions. 

The patient returns to the clinic the following day. and the 
restorative demist rcchecks the tightness of the screws and 
discusses any complications that may have occurred 
overnight with the patient. The patient is scheduled for 
another recall in 1 week, and the same checks are made. The 
prosthesis will be permanently seated at the i -month recall. 
The paiieni then is scheduled for recall at 6 months, depend- 
ing on oral hvgtcne skillv. 
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Edentulous Maxilla: Fixed Prosthetics 


Restoring the edentulous maxilla with implant prosthetics is 
the most challenging area in implant dentistry. Esthetic 
demands and anatomic considerations nuke treatment plan- 
ning, surgery, and laboratory procedures much more com- 
plicated than the other types of implant -supported rehahil 
nation. Teamwork and communication among the different 
dental disciplines is mandatory in order to ensure an ideal 
result. 

Maxillary teeth are the focal point oi ihe human smile. 
Proper tooth position establishes the smile line and the 
amount of tooth and gingival display while providing lip 
support . The position of maxillary labial bone a n J so ft t issue 
is equally important for an esthetic facial contour. Advances 
in surgical technique* allow dose to ideal function, hygiene, 
and esthetics. Implants and the resulting prosthetics are no 
longer positioned to where resorption has tell the remaining 
bone- Ideal tooth position and fecial contour dictate where 
implants and tht! underlying bone and soft tissue are posi- 
tioned Factors limiting these goals are financial restraints, the 
skill of the surgeons and restorative dentists, and the desires 
and expectations of the patient. Treatment planning and 
teamwork are much more complicated and time consum- 
ing* but the results are rewarding. 

Procedures to idealize the maxillary anatomy before 
implant placement may include multiple types of bone graft- 
ing in conjunction with orthognathic surgery. Multiple sur- 
gical procedures with general anesthesia and some hospital 
recovers' time greatly increases the cost for treatment. The 
porcelain -fused -to- metal prosthe>i^ with si* or more im- 
planls is also expensive. Medical and dental insurance rarely 
cover a great portion of these procedures, and cost may pre- 
clude these procedures altogether. Alternative treatment plans 
are available* which increase I unction and stop further bone 
resorption while providing an estheticallv acceptable result. 
These options include several different overdenture designs 
and the less-expensive hybrid prosthesis using denture teeth 
and meihyimethacryiate resin processed onto a metal frame- 
work. Decisions for treatment options need to l>e made at the 
initial treatment consultations 

TREATMENT CONSULT 

The esthetic desires, runctional requirements, and financial 
realities may dictate the type of implant retained prosthesis 


that the patient chooses. When a patient comes to the restora- 
tive dentist for an implant consultation, the patient's desires 
and expectations must be explored- Models of different pros- 
thetic options are shown, including overdentures, porcelain- 
fused -to- metal prosthesis, and hybrid prosthesis. Photo- 
graphs of patients who have completed treatment arc also 
useful- The patient's prosthetic problems need lo be docu- 
mental urni discussed. An excessive gag reflex may only be 
eliminated with a palateless prosthesis, such as fixed pros- 
thesis or overdenture with the palate removed. Many female 
patients have moderate to sewn psychologic problems asso- 
ciated with being toothless and its association with old age. 
Fixed prosthetics, preferable porcelain fused to metal, are 
desirable for these patients. They will often commit to bone 
grafting or whatever is necessary to achieve prosthetics that 
function and look like natural dentition. An overdenture or 
any removable prosthesis will not be acceptable to patients 
with this pathologic profile. Frank discussion of patient 
desires may require several consults. Problems and expecta- 
tions should be documented and discussed at length - 
Complications and limitations in treatment outcome should 
be included in signed consent forms to avoid misunder- 
dandings- 

Arter the patient is interviewed, a clinical examination is 
completed. The existing dentures are examined for lip sup- 
port, vertical dimension of occlusion v retention, and esthet- 
ics, including height of the smile line. The labial flange thick 
ncss of the maxillary denture ts measured, and the patient is 
questioned concerning his or her satisfaction with lip support 
(Figs 4-1 to 4-4). The distal -most Uh*\U ilut shows during 
maximum smile is recorded i hg. 4-f*L Also, a smile line tlu? 
reveals first or second molars is noted because any implant 
prosthesis must be treatment planned to extend this far di.v 
tally. 

Fixed prosthetics may require bone grafting and/or place- 
ment of implants in the pterygomaxillary region or zygoma 
to support posterior teeth if the maxillary sinus is large. 

Patients who have had recent maxillary extractions may 
have anatomy favorable for fixed prosthetics without bone 
grafting. Labial and buccal contour and tissue support need 
to he evaluated carefully before implant placement to en- 
sure that bone grafting is not needed. The existing maxillary 
denture may be duplicated if all esthetic and functional 
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parameters are perfect. An ideal trial denture should be nude 
otherwise. The labia) and buccal llanye of the demure is re- 
moved, and (he den lure Is evaluated fur facial support. The 
palient should be involved in the evaluation k and the altered 
denture should be worn with adhesive for a day or two so I he 
pjtient has time for evaluation, Lack i*t support requires 
Jabial veneer bone grafting. 

SURGICAL EVALUATION 

The patient is referred fur surgical evaluation. The restorative 
dentist must relay his findings from the clinical examination 
and consult the surgeon. Surreal evaluation can then deter- 
mine it a hxed prosthesis ^an be made using implants in the 
existing maxillary anatomy or what augmentation proce- 
dures may be nccessarv to accomplish the type of prosthesis 
the patient desires. After surgical and prosthetic consults, the 
restorative dentist and surgeon should meet to review radio 
j^rjphs.. pictures, and so on to plan treatment properly, 

If orthognathic repositioning of the maxilla is planned, a 
mounted diagnostic setup of the maxillarv denture is 
required, as well as lephalometric radiographs made with 
Inal denture setup in position, l-oil placed against the denture 
teeth Mill assist in visualizing incisal edge position radio- 


graphically compared with existing maxillary bone (see 
Chapter 5), 

CLINICAL AND LABORATORY 
PROSTHETIC PROCEDURES 
FOR ALL MAXILLARY FIXED 
PROSTHETICS 

Diagnostic and Surgical Stents 

The transitional maxillary denture is used as a guide for the 
surgical stent. The denture is duplicated and modified. See 
previously documented fabrication procedures of diagnostic 
and surgical stents, 

TISSUE TREATMENT 
AFTER SURGERY 

In patients who do not have onlay bone grafts,, the transitional 
denture is relieved in the surgical site, and the tissue condi- 
tioning material is placed in the denture 7 to JO days after 
surgery and the suture removal (Figs. 4-6 and 4-7). The 
patient occludes lightly while the tissue conditioner sets. After 
the initial set lap proximately 8 to 10 minutes), the denture is 
placed in a pressure pot at 20 psi for 10 minulev The tissue 
conditioner lining is replaced as the patient heals, and the 
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denture is relined after complete healing U to 2 monib 
after surgery). 

Patients who have had onhy bone grafts are placed on a 
soft diet for I mnnih after surgery, and they do not use a 
prosthesis L \ujIIv a new denture must he made at this lime 
bevau*. 1 ihe graft will hju- drastically changed the maxilLirv 
morprn ill tgv. 

Tissue treatment material is placed in the relieved pros- 
thesis alter second -stage surgery. The healing caps are left on 
the abutments while the tissue treatment reline is made. The 
prosthesis ha* increased retention and stability after ihispro- 
cs,dure. 

STANDARD ABUTMENT 

The prosllwlu components that are used with the Bra ne mark, 
implant system haw .l long history of excellence when used 
in conjunction with panent rehabilitation, The Branemark 
system components include the titanium implant, which Is 
surgically placed in bone and remains submerged below the 
muCoperiosteum lor 6 to 8 months in the maxilla while ihe 
osseo integral ion occurs. The titanium abutment is placed 
on the implant during I he second surgical procedure (Figs. 
4-8 and 4-9 >. Abutments are available in several lengths lo 
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accommodate prosthetic procedures and lo allow ihe abut- 
ment to be placed I lo 2 mm above the soft tissue. The gold 
screw Ls used to fix the cylinder, framework, and prosthesis 
unit lo the transmuciisal jhuimenisand fixtures. I hose com 
portents are satisfactory for most implant -retained prostheses. 

PRELIMINARY IMPRESSION 
PROCEDURES 

M«h.k edentulous* al^m.iie tra^s are used lo make ihe maxil- 
lary impression 10 (o 20 days after the abutment surgery 
( Fig. The casi shows ihe position of the transmucosal 
••hutments in preparation for the custom tray fabrication. 

CUSTOM TRAY FABRICATION 

I he custom tray lor the maxillary implant • rciamed pios- 
thesis is fabricated in the same manner as prevmush docu 
menicd for the mandible. 

FINAL IMPRESSIONS 

The healing caps are removed, and the hexagonal wrench 
and titanium hemostats are used lo check abutment tightness. 
This procedure should be done at the beginning of every 
prosthetic appoint men I. All plaque and calculus are removed. 
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and the impression copings are seated i Fig. 4- 1 1 ).Thc custom 
iray is tried in the mouth and is adjusted for pain insertion 
( Fig, 4- 1 2 }. The window lor the tray then is covered with one 
thickness of baseplate wax* and the edges are sealed wilh a hot 
wax spatula ( Fig. 4-I3L The tray is hcj ted in a water hath and 
is reM. jti.Ni in the mouth to capture ihe guide pin relationship 
I Fig. 4-141 After the adhesive b placed ( Fig. 4- 1 5 K a medium 
viscosity vinyl polysiloxane oroiher appropriate impression 
materia] i> mixed according to the manulacturer'* directions. 
A >u ml svnnge and ihe impression tray 1 arc loaded, and the 
i ray is seated in the mouth allowing the guide pins to pene- 
iralethe preformed wax holes {Fig, 4- 16 1, The trav i.s held in 
position while border molding is completed. After the im- 
pression material hx* set. ihe guide pins are loosened, and the 
impression, is removed I Fig. 4-17). Laboratory analogs are 
placed ( Fig. 4- 18 Land the impression is poured in die stone 
as previously described. 

MAXELL OMANDIBULAR RELATIONS 

Maxillomandihular relations arc recorded using a customized 
record base and occlusion rim (Fig*. 4-19 to 4-2 1 K These are 
fabricated in a similar lathion as pre\ ioudy described. Gold 
cylinders or altered impression copings allow the securing ol 
the record base to the abutment* for accurate iiiterocclusal 
records. The wax rims are contoured to establish lip support. 
LncisaJ edge position, huccal corridor, and midline and ver- 


tical dimension of occlusion. Phonetics and other parameters 
that are cmpltwed in conventional denture tcshinquo .it*. 
also estaWished-t>n trie relation, eccentric records, j lacebo^ 
registration, itioth select ion, and occlusal scheme are all made 
by the restorative dentist at this time. 

The master cast and the opposing cast are mounted on a 
semiad just able articulator. I he eccentric records arc used for 
the articulator settings. The master cast is then surveyed, and 
a lull upper denture setup is completed by the laboratory 
technician. 

ANTERIOR AND FULL ESTHETIC 
TRIAL FITTING 

These appointments are used to establish loolh position, 
esthetics, phonetics, and vertical dimension i>l occlusion 
(Figs. 4-22 and 4-23). The transitional denture is used as a 
guide if the esthetics of the prosthesis arc acceptable to the 
pal lent and to the restorative demist. When the esthetics have 
been approved, the laboratory technician has the guideline* 
for framework fabrication. 

MAXILLARY HYBRID PROSTHESIS 

The maxillary hybrid prosthesis was so named because ol 
the combination of metal framework with denture teeth and 
acrylic. For patients who do not haw a high smile line, this 
option allows a fixed prosthesis at a lower cost to Ihe patient. 
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I he technique is simpler And less expensive than the porce- 
lain-fused- to- metal design hut lack* esthetically in some 
patients because of limits in denture tooth esthetics. If the 
denture have is visible, esthetics will he compromised com 
pared with pink porcelain available widi the porcelain-fused - 
lo metal prosthesis, Finances dictate the prosthetic choice. 
I he framework design must include adequate room for 
retentive elements, acrylic, and denture teeth. Processing 
acrylic and denture teeth onto the frame docs not cause 
framework distortion. Multiple porcelain tiring* necessary 
rot the porcelain msed- to- metal framework may caused is - 
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I on ion ,is A result ot porcelain shrinkage. Repair of the broken 
porcelain after use in the mouth may cause bubbling and 
explosion of the porcelain because of exposure to saliva. I hv 
hybrid prosthesis can be repaired faster and dl less" cost. 

FRAMEWORK FABRICATION 

The framework tabncatmn ior ihc maxillary lived prosthe- 
sis is similar to that tor the mandibular prosthesis. The esthet 
ic denture trial lilting is used to establish the relationship of 
the framework to the final tooth position. The matrix is fab- 
ricated in the same manner as previously stated in Chapter 
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3. The gold cylinders arc placed on the roaster ca>t with guide 
pins ihg. 4-24). The masicr cist is blocked out with coin 
pound, the guide pins arc lubricated* and ihc matrix is reori- 
ented lo the master cast and held in place wilh sticky wax 
1 I ig. 4-25). Che matrix is tilled wilh molten inlav wax and U 
allowed to solidify (Fig 4-26). The matrix is removed, and the 
lull contoured \>a\mg i*, completed i Fig, 4-27)- Proper con- 
tours musl t*e incorporated in!o [lie framework design ot 
the implant prosthesis. Ideally, convex surfaces are more 
desirable, allowing access tor plaque removal, Cutback is per- 
formed, and retention j> provided Ufcr final proces*inj;ol I he 
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denture base resin and for placement ot teeth (Fig. 4-28). 
The wax pattern is indirectly sprued> invested. Cast, reclaimed, 
and replaced on the maMer uit tor In verification (F^gs.4-29 
to 4-3 1 U 

CLINICAL— FRAMEWORK 
TRIAL FITTING 

The heating cap> are removed* the abutments are cleaned 
and tightened, and the framework is seated passively with 
guide pins or gold screws < Figs. 4-i2 and 4-53). Each abut- 
ment framework interface is checked circumlerentiallv tor 
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intimacv of fit. Mirror views are used tor verification of the 
palatal interface. Anjr discrepancy in the interface requires 
that the framework be sectioned, rcverifying fil and solder 
indexing as seen previously in Chapter 3. 

The framework fit is reveriiied ii soldering »^ necessary. 
Another indication that the framework may he inaccurate 
occurs when the pat vent experiences sensitivity during the 
tightening of the screws. Jf sensitivity persists during sever- 
al attempts at sequential slow tightening of the prosthetic 
screws^ then the framework in the area of the sensitive 
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implant must be sectioned, anil a new wider uniex must be 
made, 

FULL ESTHETIC TRIAL FITTING 

I 'he ma iris used lor framework waxing is used as a guide for 
reselling leelh on the frame. Esthetics and oiher parameters 
are verified again. and a centric relation record is made (Fig. 
4 - M k Adjustable mirrors may be useful in verifying esthti 
ics. Lateral views are beneficial for patient verification of lip 
.ind nvnu- support. A friend i>r relative may he helpful M the 
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full iDoth arrangement appointment when thf patient makes 
i tinal decision .about iht- esthetics of the arrangement. 

PROCESSING AND FINISHING 

The laboratory processing and finishing, procedures are per- 
tomicd tm the mamillary implant prosthesis in the same 
manner a* previously documented in Chapter 3 for the man- 
dible. The finished prosthesis i* ready for delivery to the 
patient ( Fig*. 4-35 and 4 -3b). 

CLINICAL DELIVERY 

The healing caps are removed, the ahutmenis are cleaned 
and tightened, and the prosthesis is seated i \ igs. -J 37 to 
4-41 >. The gold screws are sequentially tightened using the 
torque wrench for final tightness (Fig, 4 42 >. Occlusion is 
checked with occlusal ribbon and shimstock. If occlusal dis- 
crepancies have occurred during framework processing, a 
laboratory remount will be required. Col ton pellets and a 
temporary filling material jre placed in the screw access holes. 
The patient then is seen bv the hygienist for home care 
instructions and hygiene armamentarium. The patient is 
scheduled for recalls as described previously. Final filling is 
dune js previously described. 
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PGRCELAIN-FUSED-TO-M ETAL 
PROSTHESIS 

1 he porcelain -I used -to- metal prosthesis is the restoration of 
choke for restoring the m axilla for optimum esthetics and 
most closely mimics natural dentition, A diagnostic setup of 
the teeth is tried in the patient s mouth lo verify esthetics, and 
a matrix of this setup is used as a guide fur placing porcelain 
on the metal framework (Fig* 4-43). A high smile line may 
cause esthetic and hygiene compromise it the hybrid pros- 
thesis is Used 1 Pigs. 4-44 and 4-4? i. Modified ridge lap pon- 
tics using a porcelain -fused -to -metal design maybe more 
esthetic and accessible tor cleaning. The patient seen in Figs. 
4-44 and 4-45 was able to dean more effectively while avoid- 
ing denture base display by changing to a porcelain -fused-to- 
metiil prosthesis I f igs. 4-46 and 44" f. 

The pioneering Swedish implant teams used porcelain 
fused to metal reiteration* as well as resin veneering sys- 
tems. They found a higher incidence of implant loss with 
the porcelain-fuscd-to- metal prosthesis and therefore rec- 
ommended using the resin systems tor esthetic veneers. A 
dampening etlecl I rum the resin during mastication and 
parafunctional activities was believed to be a positive in- 
fluence of preserving osseo integration, although il was not 
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scientifically proven. Resin is much less esthetic than porce- 
lain. 

A prosthetic design has been developed that incorporates 
the id\ antage* of both materials. The framework ha* porce- 
lain applied on the buccal surface to a I mm mclal finish 
line on the paJaial slo[>c or The buccal cusp* i I igs. 4-4H and 
■M l >>. I Lp.hi -cured composite is used on the occlusal curtate 
ot the poMenur teelh in al! areas ot occlusal contact- Thcrelore 
the esthetics of the porcelain are combined with the damp- 
ening, etiect and wear pattern of the composite resin (Fig- 
4-50). 
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Impression technique, nuxillomandihular relations, jnd 
triaJ fitting appointments for the porcelain- fused-to-melal 
prosthesis are the same as those described earlier in this chap- 
ler. Because of the implant position and lack of intermaxil- 
lary space, the UCLA -type abutment was used for this patient 
see tlhapler 6 for details}, 

A matrix of the trial setup is made, tiotd cylinders with 
guide pins are plated as previously described. Wax is flowed 
from an eyedropper into the matrix around the guide pins 
and the gold cylinders. I he wasirtg is caned and refined 
around the gold cylinders. Buccal and incisaJ jreasare ait 
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L3 to 2 mm i\*t porcelain application (Fig. 4ol ). A I 
mm finish line is maintained on the palatal slope oi "the I mu .il 
cusps ( Fig, 4-52). Ai least 2 mm of wax is cut back (palatal lo 
ihe finish line) tor light-cured resin application. Plastic 
retentive heads aiul undercuts are placed W composite re- 
tention. Investing casting, and reclaiming are described in 
Chapter 3. 

The framework in placed on the implants and checked lor 
accurate implant kamewnrk interface All subgingival 
implant-framework interfaces, such as UCLA or Esthetic awie 
abutments, require radiographic verification of lit since vimi.iI 


inspection is impossible {Fig. 4-53). Inaccurate interface or 
pain experienced by the patient when the jbotment screws 
ate tightened requires framework sectioning and solder index 
I Figs, 4-54 and 4-55). 

The metal framework is finished to receive the porcelain 
application. Opaque is applied and fired lo the frame (Fig. 
4-56). A full porcelain contour is designed, and the first bake 
is completed f Fig, 4-?7 1 Adjustments are made as necessary, 
with anatomic contour* as designed in the provisional set-up. 
The bisque trial fitting is returned for an esthetic evaluation 
and fitting (Fig. 4-58). 
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The abutments arc removed, and the prosthesb is seated. 
The imp! jnt or abutment -framework interface is checked 
for accuracy, l.ip support. incisal edge position, porcelain 
contours, and midline are evaluated and mod il ted. [ he porce- 
lain value, hue and chroma are evaluated for modification 
and >iLiiniriiz. \N hvn the porcelain contours and esthetics have 
been approved, the prosthesis is ready for posterior compos- 
ite placemen!. i .cnirK relation records are made, and the 
prosthesis is removed. The abutments are placed on the im- 
plants and tightened. 

When the bisqucd prosthesis is returned to the laborato- 
ry, esthetic corrections are made and ihe prosthesis is glazed 
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and polished. Protective measures (as previously document- 
ed) should be continually followed, thereby preventing 
damage to the interface surfaces I rig. 4-59), The occlusal 
i er.fi it ivi .ireos that will receive the composite are metal treat- 
ed, and mkrolilkxl Composite 15 processed lo [he frame* orl. 
The kompleled prosihesis is polished and ready for delivery 
to the patient ( Fig. 4-60). 

The patient in Figs, 4-frl and 4 fii had severe anterior 
maxillary bone resorption Irom wearing a complete denture 
along *ith mandibular natural dentition. A nasal inlay bone 
graft was harvested from below the apices of the mandibular 
natural dentition and placed into the BOOK of the nose. 
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The maxillary combinaiion prosthesis is seated. The inter- 
laces are checked for accuracy radiugraphically. Occlusal 
ribbon and shimstock arc used to perfect the occlusion. A lab- 
oratory remount may he used lor occlusal adjustment also. 
Alter the prosthesis is polished, il is seated, and the gold 
screws are lightened using the torque wrench. Temporary 
fillings arc placed in the screw access holes 1 1 ip. t M ti» 
4 70K 

SPARK EROSION PROSTHESIS 

Long 'term cdenlulism, trauma, or congenita] detect may 
leave maxillary anatomy unfavorable for an ideal maxillary 
fixed prosthesis* Many edentulous patients have used the 
labial flange of the maxillary denture lo restore labia! con- 
rnurv Hone grafting to augment these contours may nol be 
financially feasible, or the patient may elect lo have the pros 
thelics restore contour while being removable lor hygiene. 

] he sp.uk erosion prosthesis is composed of a screw- 
retained substructure with custom slots and Lnch receptacles, 
which allows, for securing of a second section vnuh j metdl 
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framework with eilher denture teeth or a porcelain- fused- lo- 
metal design, which also contains a labial flange for lip sup- 
port. The primary substructure attaches to the abutments; 
The secondary section of the prosthesis attaches to the pri- 
mary unit with parallel slots and is latched in place. These sec- 
tions act as a fixed prosthesis functionally while allowing 
removal for hygiene of the secondary unit. Most of ihe palate 
is nol covered bv proslhcsis. 

Clinical procedures involve initial impressions after abut - 
mem surgerv. A custom tray is used to make a fixture level 
impression, A trial denture setup without a labial flange is 
completed establishing looth position, vertical dimension of 
occlusion, phonetics, and cstheiio* in ihe usual fashion (Fig. 
4-71 h The trial denture setup is used to select abutments 
and Id establish labial support. The final impression is made 
in the usual tashii m alter placement of abutments. The master 
cast is mounted against the mandibular arch using ihe fin- 
ished trial denture setup. The laboratory fabricates the sub- 
structure framework, which is evaluated lor fit clinically as 
previously described for other implant frameworks {Figs. 
4-72 and 4-73). Sectioning and soldering is completed as 
needed until passive tit is attained between ahulments and the 
substructure framework. The laboratory technician fabri- 
cates the superstructure framework using a spark erosion 
technique. Guide slots and latches are incorporated into the 
metal framew.uk (see Fig, 4-72}. Sufficient cutback in the 
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secondary unit ii completed to allow ado 1 1 ion of denture 
teeth and acrylic or n> pouelain application. The com 
pletc Libtiraton technique for fabricating both sections of 
the spark erosion prosthesis is beyond the scope of th is text. 
The completed proslhoi* is «en in Figs, A -74 to 4 -SI. 

BONE GRAFTING THE MAXILLA 

When evaluating ihe maxilla tor prosthetic options, inade- 
quate tissue contours tor racial support or inadequate bone 
for a sufficient number or implants may preclude fabricating 
a fixed prosthesis. \ pat rent's strong desire tor (he hved pros 
thchc option and psychologic aversion to j remt>vjble prui- 
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thesis are indications for augmentation usin^ jutogenous 
bone grafts- Ihe burn t3cftcii«i dictate the >i/e jnd harvest 
site for The graft (Fig. 4 *2 and 4-83}. 

Full Onlay Bone Graft 

l"he full onlay bone graft ad modem Hrancniark indicated 
lor patient* with extreme resorption of the maxilla or con 
genital or traumatic delects. Two major surgical siles are 
involved: the iliac crest and the maxilla. The procedure 
requires general anesthesia and up to 5 days of hospitaliza- 
tion. Si\ to eight implants are normally placed. No maxillary 
interim denture wear is allowed lor up to 5 weeks, depend - 
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ing on the surgeon's wishes. [ he change in maxillary mor- 
phology After grafting requires that a new interim denture be 
made. The patient is placed on a soft diet for 6 to 9 month 1 , 
before abutment surgery. ] he patient shown in Fig.4-&4 was 
adamant about receiving a fixed maxillary prosthesis. A full 
onlay heme gralt was placed and secured with six implants In 
addition, implants were placed bilaterally in the pterygo- 
maxillary regions. A fixed prosthesis was completed I Fig, 
4-85 to 4 S l J nsmg pink porcelain applied gingival To Thc 
leeth for labial support. Though not apparent in Figs, 4-85 to 
4-87. all areas of the prosthesis were deanable, and the 
patient s home care was impeccable. 

The surgical technique with onlay grafting involves 
anchoring of the graft to the resuiu al maxillary bone. Implant 
position is often palatal to where the natural dentition orig- 
inaBy was. The prosthesis wilJ,thicrtfofe,hecajitikvcTcd to the 
anterior. Speech is often initially cornpiTimised, and access for 
hygiene may be difficult. 

In most patients, speech returns to normal within I to 6 
months. Individual implant survival and overall prosthetic 
success is high- 
Chapter 5 presents a surgical technique that repositions 
the maxilla down and forward This compensates for the 
maxillary resorption pattern. 


PTERYGO MAXILLARY IMPLANTS 

Bone located in the maxillary posterior is poor in quality 
and volume. The maxillary sinus is often large in patients 
who have been edentulous lor lung periods of time, Implants 
are often necessary in the posterior maxilla to support pros 
iheik extensions necessary for including tint and second 
molars on ihe prosthesis. Bone grafting to the sinus adds to 
the cost and morbidity to implant rehabilitation. Distal and 
slightly medial to the tuberosity, adequate bone is formed by 
the perpendicular plate and pyramidal process of the pala- 
tine bone and the pterygoid process of the sphenoid. This 
region, referred to as the ptcn-gofmvcillary regiatu contains a 
dense cortical bone and is ideal for implant replacement. 
Implants placed bilaterally in this area can provide distal 
anchorage for a fixed prosthesis. This anchorage eliminates 
the need for a cantilever and allows first and second molar* 
to be placed on the prosthesis. Elimination of the cantilever 
allows for more even distribution of force to each implant, 
which should reduce complications such as component loos- 
ening and breakage. Additional posterior teeth provide letter 
mastication, fcsthetics are improved for patients who displav 
posterior teeth. Eliminating the need for bone grafting 
decreases the time for treatment and greatly decreases 
expenses. 
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The patient in Figs, 4-W) to 4-97 desired a hxed prosthe- 
sis She was prepared [i • have sinm inl.iv t;ra1itii^ * i r on lav 
grafting if neccsvan In ensure enough implants fur a fixed 
prosthesis. Large maxillary sinuses precluded implant place- 
men! in the alveolus posterior to the hrsl bicuspid. A high 
smile line displayed first molars (sec Jig. 4-97). Surgical 
exploration revealed mi I id hum m du- ptery go max diary 
region* and implants were placed bilaieraily with good inii lal 
anchorage. Prosthetics were completed in the usual fashion. 
Vce» lor placement • 4 components was difficult The man- 
dihular implant -supported prosthesis was removed it> allow 
room for rtnal impressions. 
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NASAL INLAY BONE GRAFT 

Patients wilh mandibular anterior teeth who .ire edentulous 
in the maxilla often haw more severe bone loss in the ante- 
rior maxilla. Nasal inky grafting is indicated in this situation. 
Hone may be harvested from I he iliai crest or from I he ante- 
rior mandible, if available (see Figs. 4-bl and 4-hl). The 
remaining prosthetic procedures for this patient are seen in 
Figs.4-4K to4-f»S. 

Chapter 5 discusser additional bone grafting techniques, 
including inlay grafting in combination with orthognathic 
surgery- labial veneer grafting is discussed as well 
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heatment nt the atrophic edentulous maxilla has long rep- 
resented a significant challenge to the reconstructive sur 
geon. Early Loss of secmui.it v deni it ion sets in motion a chain 
of events that ultimately lead* to deterioration of masticato- 
rv tunc i ion and facial esthetics. Use of traditional denture 
prostheses accelerates this process and causes a variei vot soft 
and hard tissue changes. 1 The maxilla is somewhat more 
resistant to resorption than the mandible and typically 
resorbs at a rate 1/4 to 1/5 that of the lower jaw.- 1 Because 
ridge resorption is chronic an J progressive, it results in soft 
Tissue, functional, psychologic, social, and facial aestheiic 
problems Therefore any reconstructive efforts directed at 
the atrophic edentulous maxilla should consider all of the 
above noted affected parameters. With proper treatment 
planning, restoration and improvement in most, if not all, ol 
the affected parameter-!, noted above arc possible, leading to 
a more ideal treatment end [Hunt and a more satisfied patient 
population, 

EXAMINATION AND TREATMENT 
PLANNING 

Examination and treatment planning may be subdivided into 
three areas. 

1. An overall clinka! assessment of facial proportions and 
Contours is made 

2. Soft tissue changes associated with the aging lace and 
edentulism are evaluated. This includes i he mandibular 
genial angle and mandibular inferior border contours as 
well as an assessment ol the chin and submental region. 
The presence of the midfaua) >o|i 1 issue aesthetics dffcet- 
ed by maxillary edentulism specifically would include 
addressing of the nasolabial angle and nasal lip ptosis, as 
well as an assessment of the nasolabial furrows. As the 
osseous resorption progresses an increasing acuieness 
of the nasolabial angle with secondary nasal tip ptosis, as 
well as a loss of lip support, leads to an accentuation of the 
agine, Lkc svndrornc. 

.V An iniraoral evaluation of law relationship, vestibular 
depth, residual maxillary ridge form, and the condition 
of keratinized and nor keratinized tissue is made. It is 
important lo keep in mind that, as hi maxilla rv resorption 
occurs, a pseudo-class 111 ridge relationship naturally 


occurs. If the patient exhibited a class III occlusal rela- 
tionship in a dentate slate, the class 111 edentulous iaw 
relationship can become extremely severe. The radio- 
graphic evaluation includes a panoramic film, which 
allows evaluation of residual maxilUn alveolus as well a> 

ar 

position and proxirnit) of the navil and sinus cj\ ities A 
Literal cephaKkgram is obtained in all patients with a max- 
illary prosthesis (permanent or temporary wax trv-in). 
which exhibits proper vertical dimension and ideal or a 
desired final maxillary incisal position. It is extremely 
important that the prosthetic dentist establish a precise 
maxillary incisal position ai this point in the treatment 
planning because this is the trcatnienT end point for all 
implant-supported reconstruction. Using 4 lateral ceph- 
alogram, precise measurements mav be made to deter- 
mine the discrepancy between the residual maxilUrv bonv 
alveolus and the desired maxillary incisal position. 

Most authors today promote the use of a removable implant- 
supported prosthesis lor maxillary reconstruction. This treat- 
ment is used because of the necessity for cantilever ing to 
establish ideal incisal position and because of hygiene and 
phonetic problems associated with maxillary fixed prosthet- 
ics. Because of the relative lack of variability in maxillary 
incisor position, if a lixed prosthesis is desired as the treat- 
ment end point, this can only be accomplished hy osseous 
reconstruction with a degree of accuracy allowing normal 
emergent an atom \ with the implant-supported anterior 
dental prosthetic segments. Traditional onlav techniques are 
notoriously inaccurate because of the variable resorption 
and remodeling thai takes place* as well as the lack of precise 
pr eopera t ive treatment planning- The use ol precise maxillarv 
repositioning via I .e Fori I osteotome with interpositional 
grafting, and in some cases veneer onlay grafting, jIJovs - pre 
cise repositioning with minimal alteration in maxillary ridge 
torm. The patient then becomes a candidate for a fixed pros- 
thesis as all of the previously noted problems are potentially 
eliminated. In addition, the patient is able to wear a remov- 
able maxillary prosthesis in the immediate postoperative 
period because theercstal ridge anatomy is not significant! v 
altered. Patient acceptance of fixed prosthetics is much higher 
because the use of a removable prosthesis is still, in the mind 
of the patient, a "denture." The self-con fidenee and tunc- 
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lional improvement with hxed prosthesis is unmatched* and 
the improvement in soft tissue contour using LeForl I repo* 
sitioning is highly desirable and unmatched with onlay graft- 
ing technique. 

SURGICAL TREATMENT 

Usin^ j 1 uFort I osteotomy, the maxilla is downtracturcd 
and repositioned using osseous relcrcncc nurks and the sur- 
gical stent. The surgical vtcnl is articulated with a lower den- 
ture, which is secured with rimimmaridibuUr wires to the 
edentulous mandible or to natural dentition if present. In 
.nUilion, maxillary intisaJ tooth display can he ascertained 
intr aoper atively and confirmed. The implant* may he placed 
simultaneously if A to A mm ot residual alveolus is present to 
support the implant* or inserted in a sidled ta>hion 5 months 
after the grafting procedure. The maxilla itself is recon- 
structed using sinus inlav grafts after removal of all sinus 
mucosa. I he sinus inlay gralt> jre secured vsith 2 mm bone 
screws or simultaneously placed implants using the prefab- 
ricated surgical stent to ensure adequate and precise axial 
i rich nation of the implants. The nasal floor is reconstructed. 
u>m^ a sandwiched inlay graft, secured once again hy either 
intraosseous 2 mm screws or simultaneously placed implants. 
I- malty, veneer gratis are placed as indicated and secured with 
screws. All of the necessary autogenous bone is obtained 
from the anterior iliac crest, and in cases i>1 upper and lower 
yaw reconstructions, occasional bilateral anterior iliac crests 
are used. The posterior ilium is also used in certain situations: 
however, the contours ifJ the corticocancellous blacks are 
less ideal than those obtained from the anterior ilium. 

Once the maxilla is repositioned and the interposition jl 
grails are placed. I he maxilla is rigidly fixated using 1.5 mm 
plaice ,md nrcw>. I he intraosseous gaps ot tlic lateral max- 
illary vs j LI are tilLt'd with autogenous bone. The interim pros- 
thesis is cither inserted immediately with a palatal screw or 
relieved with a soft tissue adhesive liner in 10 to 14 daw If 
immediate insertion with a palatal screw is elected, great care 
must be taken to ensure that no pressure points exist over the 
palatal mucosa because this represents the sole hlo< <d supplv 
to the pedicle maxillary segment If delated implant insertion 


is chosen, it is performed between 5 and 6 months postop- 
eratively using the same surgical stent. The implants, if placed 
simultaneously, are exposed in ' to s* months, and if insert- 
ed in a staged fashion, they are allowed to integrate for 4 
monil i . A iv, rn'i essary soft tissue procedures are performed 
after the stage II operation, including keratinized tissue gratK 
\wm.iicJ Suit tissue cosmetic procedures, which jre fre- 
quently use J in this group i >l patients (e.g., late lift Irhytidec- 
tomyl, eye lift |blepharopla>i \ '. and rhinoplasty), are con- 
veniently performed at the stage II procedure. The final 
prosthesis is a porcelain -fused -to -metal prosthesis that 
exhibits idea! emergence profiles, provided that proper pre- 
operative treatment planning and intraoperative execution 
have occurred, Wilh accurate prvsurgical planning and pre- 
cise operative technique, the problems traditional^ associated 
With fixed ma\i1tan implant -supported bridges are elimi- 
nated. Phonetic problems, adverse biu mechanical factors 
such as cant i levering, and hygiene problems caused by food 
entrapment are extremely rare. 1 he patient s acceptance of 
the ultimate prosthesis is extremely satisfying, and to date, the 
prostheses have functioned well without prosthetic -induced 
p r i 'Menu, This technique has been used for the past 10 years. 

Fig. ? I show* an extremely resorbed maxilla restored 
with onlay grafting and a fixed prosthesis. The extreme dLs 
tance from the abutments to the inusal edge position with 
resultant long cantilever is a disadvantage ol the onlay graft 
technique. This patient adapted her speech with no residual 
problems and is able to clean the prosthesis with little dttti 
culty. The patient seen in l ie.. l had j traditional hybrid 
prosthesis in the mandible wilh extreme resorption in the 
maxilla ( 1 ig. >-3). Foil was placed on the denture teeth, and 
i he lateral cephalomeiric film was used to measure the 
amount of advancement and duwngralling neccs-nirv lo 
restore the maxilla. Mounted diagnostic casts were used for 
model surgery (Fig. >-t). The maxillary cast was dropped 
and advanced, held in position with plaster i Fig. 5-Sf. A sur 
gical template was made to help position the maxilla. After 
LeFort procedures* the template is used to verify maxillary 
position ( Fig. 5-6). Calipers are used with reference marks as 
scored in the maxilla to verify maxillary position (Fig. 5-7). 
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tjhial veneer grafting is often necessary tin lahuil Mippon 
I Fig. 5-8). This information is communicated to the surgeon 
after fabricating Ihe treji merit denture with ideal labial sup- 
port The ttange thickness v> measured, A postgraftiriii 
panorex shows the stabilized graft I Higs. 5-9 and >• 1 U \. After 
? months, a surgical template was used to guide implant 
placement I Fig. 5*4 1)* A panorex and lateral cephalumetrie 
radiograph show implants in position \ Figs. 5* I - and > I .Vl. 

The finished porcelain -fused -to- met al prosthesis is seen 
from an occlusal view (Fig. 3- 14). Nolke l he screw access 


position exiting through the cinguium of the anterior teeth 
and ihe occlusal surface of the posterior teeth. A frontal view 
of the porcelain- fused -lo-mctal prosthesis is shown in Fig. 
5 I x The mandibular implant prosthesis will be reset because 
of occlusal wear and straining from r> w.os of use. 

1 I opeless remaining natural dentition is seen in Fig.5-I(>. 
A lateral cephalutncn u radiograph shows idea! incisor posi- 
tion in relation to the maxillary bone ( Fiji ^ 1 " Hg. =■ -I * 
shows the finished surtneal template prosthesis u.wd with toil 
for a lateral cephalometric radiograph. 
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PROSTHETIC PREPARATION FOR 
MAXILLARY LEFORT I OSTEOTOMY 
WITH I INTERPOSITION AL AND 
LABIAL VENEER GRAFTING 

A maxillary denture is fabricated with the previse incisor 
tooth position .it the proper vertical dimefWJOCl of occlusion. 
"ITw position ol the m.ixilbrv incisors determines the amount 
ot maxillary advancement and the inferior position of the 
maxilla after intcrpositional bone grafting. Although a wax 
nidi denture mav Ik acceptable, J processed denture pre- 
vent* tooth didudgvment from the wit. The denture is 
mounted at ihe proper vertical dimension against the lower 
cut on a semiadjustablc articulator. Vaseline h placed 
between the mounting plaster and the stone supporting th t 
maxillan prosthesis to allow ease of separation during model 
surgery. 

Before model surgery; a putty or plaster matrix is made 
relating the ideal position of the maxillary teeth to the 
mandibular arch. This matrix can be used for fabricating ;i 
transitional maxillary denture because the relationship 
between the tooth position and the lower cast is preserved 
and can be used to facilitate, quickly making the transition- 
al maxillary denture after sufficient healing. 

Close communication between the oral surgeon and 
prosthodontist t» mandatory to ensure that the maxilla is 
moved to the correct position at the correct vertical dimen- 


sion while allowing room to r prosthetic components* frame - 
work, and porcelain. 

The transitional denture can be duplicated in a dear 
acrylic to provide a surgical stent to guide implant position 
i see I ig- vlJti. Adequate labial support is extremely impor- 
tant to allow proper hp >upport and access Ibr hygiene. The 
maxilla can be restored to pnrextractiun conformation with 
proper planning and tcihmcjue. The fixed prosthesis will be 
easier to clean, and speech adaptation occurs much faster 
compared with The onlay hone grafting method. 

The mandibular hybrid prosthesis was fabricated first on 
seven implants. The maxillary surgical template is shown on 
the lateral cephalometrk film in Fig. 3-19. The inctsa) edge 
position was used to measure remaining maxillary hone and 
determine the diM jiue to ad\ juce and drop the mavillj to pui 
implants in an ideal position existing from the angulum area 
of the central lateral incisors and cuspids. Posterior exit holi> 
were planned for the central fossa of selected posterior teeth. 
After down fracture of the maxilla, implants are seen in the 
maxillary bone (Figs. 5-20 and 5-2 ll Occlusal and frontal 
photographs show abutment position {Figs. 5-22 and 5-23K 
Seventeen -degree angulated abutments were used on the four 
anterior implants, placing the screw access holes directly 
through the angulums of teeth 6. 8, 9, and 1 1 (Fig. 5*24 % 
Standard abutments were used « in the tour posterior implants 
placing the screw ,k\c^ hok-s through the occlusal surface ot 
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leeth 2. 3, 14. and 15, ftv carefully planning the maxillary 
jnd mandibular rehabilitation with communication between 
the surgeon ,ind prosthodontist and the use of surgical sients, 
diagnostk setup*, j i id radiographs sludy tasls with model 
surgery, absolutely perfect implant position was obtained, 
The patient's adaptation lor speech and the ability to chew 
and dean was immediate. Right and left lateral photographs 
show the teeth in occlusion with adequate spate for hygiene 
i 1 ips. ?-25 and 5-2(0. Other ilinical view* are seen in Figi. 
5- 27 to 5-29, showing toolh display and ideal lip support 
resulting from ideal position and labial veneer grafting. 
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tm plant-Supported Single-Tooth Prosthetics 


Traditional method* ol replacing individually missing teeth 
include removable partial dentures* tooth-supported fixed 
partial denturi s .irkl resin-bonded prosthetics, such as the 
Maryland [iridgc. The removable partial denture requires j 
Urge casting, which covers part of the palate. Clasping units 
may compromise esthetics,, trap food, and require occasion* 
jj maintenance^ The stigma ol having a removable prosthe- 
sis may have negative psychologic! i-mvck as well Traditional 
fixed prosthetics requires preparation of abutment teeth, 
which may have small or no restorations present, Excellent 
long-term function and esthetics are possible with traditional 
fixed prosthetics, but decay may require several total pros- 
thetic remake*. The resin -retained prosthesis requires conser- 
vative tooth reduction but has cosmetic limitations because 
of metal work that causes a graying effect on abutment teeth, 
1 he single-tooth impJjnt prosthesis eliminates the draw- 
backs inherent in a removable partial denture or in resin- 
bonded prosthetics. Virgin and minimally restored natural 
[eeih are not reduced for abutments, and decay is nol a factor 
I 'he single -Moth 1 111 plan l prosthesis k retrievjble tor repair 
or modification and may be the most cost -effective replace- 
ment over time. Drawbacks include the initial cost of surgi - 
aland prosthetic procedures. If the tooth Id be replaced is 
still present, a 2- to J -month healing time may be necessary 
after the extraction and before placing the implant. Another 
4- to 6- month integration time is necessary before abut- 
ment surgery and prosthetic procedures may begin. A treat- 
ment partial, or other provisional restoration, must be used 
in the interim- 
Several abutments and techniques are available for single- 
tooth restorations. 

Indications for single -tooth implant -retained prosthesis 
include tooth loss Caused by traumatica My avulsed teeth, 
partial anodontia. cleft palate, and internal or external re- 
sorption. 

Traumalically avulsed teeth may be repositioned after 
endiKJoiiik I real mem .ind may be crowned if discoloration 
occurs. Long-term prognosis is unpredictable, and an implant 
prosthesis provides long-term predictability. Patient ivil h 
congmitaUy missing teeth wind utt restored remaining natur- 
al dentition are often ideal candidates for an implant pros- 
thesis. Missing maxillary lateral incisors are found in a small 
percentage of the population and have often been treated hi 


orthodonticallv moving cuspids into the lateral incisor poo* 
tion — a solution that effects an esthetic and functional com- 
promise. Orthodontic positioning that is used to provide 
coronal and jpkal sp.ue 1«t inipkiiil placement nnul he pre- 
cise, Excellent esthetic results can be achieved with a final 
implant -retained prosthesis that restores the Lateral incisor to 
its proper size and contour. Cleft palate patients often are 
missing a lateral incisor. Bone grafting, implant placement, 
and prosthetic single- tooth replacement tan affect restoration 
for patients with excellent esthetics, 

TREATMENT PLANNING 

Mounted study casts, radiographs, and photographs are nec- 
essary for surgical and prosthetic planning. Inadequate space 
for implant placement may require orthodontic consulta- 
tion as well. Hone quality and quantity, condition and spac- 
ing of adjacent natural dentition, intermaxillary space* and 
soft-tissue contours are evaluated. The surgeon evaluates 
>paceand bone quality for implant placement. Adjacent nat- 
ural dentition must be caries free, with no periapical pathol- 
ogv, [nTermjxilkm space may be less than prosthetic com- 
ponent requirements. Orthodontics rnav be necessars [o 
create adequate intermaxillary space, especially in patients 
with congenital gMtsdonlta. Soil tissue deficits caused by 
trauma or extraction may require soft- tissue management 
to create ideal gingival contours. Treatment part la Is provide 
information on contours and space for the final implant- 
retained prosthesis and may be used as a guide for implant 
placement. 

After surgical, orthodontic, and restorative consultations 
have occurred. h\ture placement is completed. Seven to ten 
days after surgery, the treatment partial, if present, is relined 
with a tissue treatment material. A definitive rcline is com- 
pL-ied after healing is complete. 

After adequate lime for osseointegratioii has passed, the 
abutment surgery is completed. A temporary healing abut- 
ment is placed by the surgeon at this time. 

CLINICAL PROCEDURES 

Seven to ten days after abutment surgery an initial alginate 
impression is made. The I rcatmcnt partial is 1 issue Ireated at 
this time. Soft tissues may be swollen, so abutment selection 
is not made until 2 weeks ol additional healing have occurred 
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ABUTMENT DESIGN 

Single-tooth abutments must he a nti rotational in design. 
The implant jbutmcnl interna- must interlock to prevent 
rotation. I abutment screw mibt withstand high enough 
i»ir(juui^ forces Ui pi v\ cut it from becoming louse, yrt die 
force must not be so strong thai it will fracture 1 he .thutnvnt 
saw, The Branemark CeraOne abutment was designed with 
those rcuuirt-ments in mind. It is machined with a I to 5 mm 
collar height tu allow subgingival margin placement < Figs, 6- 1 
and 6-2). The abut men 1 has an internal and external hexag- 
onal design that is retained with a gold alloy screw. This 
design enables the abutment and implant to interlock inter- 
nally, while the external hexagon keeps the implant prosthe- 
sis from rotating on the abutment. The gold alloy screw 
secures the implan I -abutment unit and is torqued to 32 Ncm, 
A counter-torque instrument must be used to prevent torque 
transfer to the implant, which might strip the implant from 
die bone. Electric and manual torque drivers are available 
for reaching 3 J Vm. I he screw is designed with a square 
recess that resists stripping with the high torquing forces. 
The previous titanium screws could only he tightened to 20 
Ncm, and abut men I loosening was a problem, 

ABUTMENT SELECTION 

Approximately 4 weeks after abutment surge r v. tissue heal- 
ing should he completed, and the abutment collar size ts 
determined. The temporary healing abutment is removed 
using a slotted or hexagonal screwdriver. Topical anesthetic 
is introduced using cotton pellets lhaT arc the diameter of 
the abutment. The pellets prevent tissue collapse until the 
measurement lor collar height can be determined, A peri- 
odontal probe is used to measure the distance between the 
fixture and the gingival surface. If the height of the healing 
jbutment is known, the depth to the implant head can be 
determined bv subtracting the amount «t abutment above 
tissue from the overall abutment length. The surgeon should 
provide this information to the restorative dentist. After this 
measurement is recorded, an abutment is selected that has a 
collar length that is 2 m 1 mm less than the distance between 
the implant and the gingival surface. The screw is placed in 
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the abutment, and the components are seated on the implant 
using the manual Counter- torque device ( Figs. 6-3 and 6-4). 
The square-headed screwdriver is used to lighten the gold 
screw (Fig, 6-5).Tbeabulmenl must seat completely on the 
hexagonal portion nl the implant. As the nunujl counter- 
torque device is rotated slightlv. the abutment can be felt to 
flip onto the hexagonal portion of the implant. The gold 
alloy screw is hand tightened, and a radiograph is made, 
aiming the beam parallel to the implant -abutment interface 
to verify the seating ( Figs, 6-6 and 6- 7 While the radiograph 
is being developed, the blue nylon impression coping is pljced 
on the external hc\,ivyiul ponum of the abutment to prevent 
soft -tissue collapse. 

The nylon impression piece is internally hexagonal to 
allow a press fit on the hexagonal portion of the abutment 
I Fig, 6-{t), After radiographic verification of the abutment 
seating, an open window custom tray is tried in the patient's 
mouth to ensure the path of insertion (Fig, 6-9), Any inter- 
ferences with the tray placement are eliminated, A medium 
viscosity vinyl polysiloxane impression material is used to 
in. ike the impression ( Fig. ft- 10). After the appropriate adhe- 
sive is applied on the trav, the impression material is lojded 
into the tray; it is also distributed around the impression 
coping using a syringe. Hvdrostatic pressure and tissue pres- 
sure may slightly unseat the t-opinyi therefore the coping is 
reseated before placing the impression tray in the patients 
mouth. The tray is sealed, engaging the impression coping 
through the tray window. Kinder pressure should bo main- 
tained on the impression coping until the impression mate- 
rial has set. Excess impression material is removed trom 
around the coping, and autopotymertzing resin is used to 
secure the coping to the impression trav (Fig. ft- 11). After 
the impression has set. it is removed from the mouth (Fig. 
6-12). An intcrocclusal record, a shade selection, and an 
impression of the opposing arch arc made at this lime. A 
temporary crown or the healing abutment i% replaced, 

POURING THE MASTER CAST 

The tmplanl replica is placed on the inferior surface of the 
CeraOnc impression coping (Figs. 6- 1 3 and ft - 14 1. engaging 
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[he internal hex, and it is held in plait by a compression fit 
of the impression coping. The cast can he poured by using 
either of the following two methods: 

I. Before the master cast is poured, a soft- tissue condition- 
ing material can be painted at the gingival area To create 
a flexible zone around the abutment analog. (Fig. 6-151. 

J. \ ihm layer of utility wax is placed on the gingival area of 
the impression toping to inhibit the coping from adher- 
ing to the dieslone of the east (Fig*. 6- 16 and 6- 17). This 
eliminates the possibility of fracturing the master cast 
upon separation of the impression tray from the cast. 
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It the second met hi id t-. used, a special treatment of the 
mailer cail is performed !o atlovv visualization the inter- 
face between the abutment analog and the prosthesis. Die- 
stone is removed rmm the hn^u.ii surface of the implant 
replica site. The master cast is mounted on a *ennadi unable 
articulator. 

OTHER LABORATORY PROCEDURES 

Ceramic caps made from densely sintered aluminum oxide 
are specially designed for use with ihe tleraOne abutments 
(Figs. 6-18 and 6-19). This all-ceramic core material offers 
ln>(h optimal esthetics and strength. The cap is available in a 
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*hort and j long length; the selected cap should ensure as 
much support as possible tor the finished crown while it 
lilows for ait even layer of porcelain ( Figs. 6-20 and 6-2 1 ) . 

The core is manufactured in one shade and can be adjust- 
ed by adding an aluminum oxide-core porcelain* sul i i a*. Vila 
Dur N HiCerarn tore material, which is reinforced wiih 4.?% 
to 5r> ">.. aluminum oxide particles. The porcelain must be 
well condensed and vacuum fired to eliminate pores in me 
crystalline ceramic (Fig, 6-22). An all-ceramic crown porce- 
lain, such as Vita l>ur N, must be uwi jnd can lx- direcih 
slacked to the core material. The porcelain should he manip- 
ulated while wet and not allowed lo dry out. Firing should he 


done slowly io allow any porosities to disappear. The porce- 
lain musi not reach the maximum firing temperature before 
5 minutes has elapsed. Prolonged firing under vacuum at the 
maximum firing temperature should be avoided, since the 
gla.v, phase t.m torm bubbles or swell at these temperatures. 

To avoid porcelain with pores, the vacuum must he broken 
when the aluminum oXidc-rcinfiTvcd porcelain reaches the 
firing temperature recommended by the manufacturer. After 
the vacuum has been broken, the aluminum oxide- reinforced 
porcelain tan be safely fired at atmospheric' pressure for a 
longtime. If the firing times are too slum, the gW p ha redoes 
not have lime to become viscous enough to tW and bond 
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i heroically to the aluminum oxide crystals.. Tests have shown 
that complete bonding to the cap can be achieved alter 2 
minutes. 

The corn are adjusted I, if necessary ) with a diamond bur. 
The porcelain will bond chemically to the core, so the surface 
need not be ground to obtain an even porcelain application. 
The thickness of the core wall should not he lev* than 0.5 
mm on the Larger surfaces. For small areas, the cap wall thick- 
ness can be slightly less. Before firing lakes place, the core 
should be washed in a solution of diluted hydrofluoric acid 
for 5 minutes and then carefully cleaned in an ultrasonic 
bath. As an alternative the core car al*o be cleaned bv blast- 
ing with pure aluminum oxide powder. 

Core material is applied in two firings. The porcelain 
powder should be mixed with the liquid supplied by the man- 
ufaeturer. The first layer of porcelain powder should be thin. 
A smooth contour is developed while wetting the entire sur- 
face to prevent porosity. The porcelain should be tired at 
1 1 30* C The second layer of porcelain is fired at 11 20° C> and 
after this firing the surface should be similar to an eggshell to 
spread reflected light better* 

When the dentin material is fired, work ts facilitated by 
applying a little petroleum jelly to the replica to help keep the 
crown in place and to minimize the risk of Uk- porcelain 
attaching itself to the inside of the crown- The firing is done 
carefully so thai the jelly will not get on the outside of the 
ceramic core. The crown is built up using the traditional 
porLcl.»n-Uye ring techniques. The airtM) is glazed atter clin- 
ical trial fitting has been performed [Figs-*-*.? and b-24 u 

BISQUE TRIAL FITTING 
AND DELIVERY 

The finished prosthesis is first seated on an extra OraOnc 
abutment to evaluate the fit. Retention and complete seating 
are evaluated. Internal debris or (lashing may prevent com- 
plete seating on the abutment. A disclosing solution is used 
to show the areas of interference, and these are re im • ml . I h l: 
healing cap or provisional restoration b removed H not pre 
vtuusly completed on bisque evaluation, the prosthesis is 
seated, the proximal contacts are checked and adjusted, and 
a radiograph is nude to survey the complete seating. The 
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occlusion is then adjusted lo allow light contact; however, 
no contaci is allowed in eccentric positions* After the restora- 
tion is reglaicd and polished (if necessary) it is ready for 
cementation- When the restoration is porcelain fused to 
metal, a lingual vent hole is cul through the meial approxi- 
mately 1 x li mm in diameter. This allows on escape for excels 
cement while providing a purchase point for tapping the 
restoration off if necessary. Properly done, this will retain 
the retrievability of the restoration if complications ocean 
Excess cement may be impossible to access subgrngjv.illy.and 
soft tissue infections are common when subgingival cement 
is present. A non -retrievable prosthesis in this siiudiion will 
require surgically accessing the interface to remove cement. 
A retrievable restoration eliminates this problem. The elec- 
tric torque converter with the square - headed driver is used for 
final lightening of the gold alloy screw ( Figs. 6-25 and 6*26 ) . 
The counter- torque device must be used to prevent strip 
ping the fixture from the bone. The counter- torque device is 
first seated on the abutment and checked tor 1-ack i»l rotation. 
The square-headed driver is Used In engage the gold alloy 
screw (Fig. 6-27). The electric torque converter is vet to 32 
Ncm at the low setting. The foot pedal is ihen used to com- 
pletely tighten the screw. A cotton pel lei is placed over the 
gold screw inside the abutment. The choice of cement 
depends on retention between the abutment and the pros- 
ihesis. In many instances* temporary cement will retain the 
restoration and allow tor possible retrieval of the unit if nec- 
essary If retention is not high, a more permanent cement 
must he used. Only a thin layer of cement is. used inside the 
restoration to prevent subgingival cement, which mav be dii- 
fkult to remove. After cementation, hygiene instructions arc 
given jo the patient, The single-tooth prosthesis is checked 
according to protocol at follow-up appointments ( Figs. 6-28 
and 6-29}. 

CERAONE METAL COPING 
Waxing Procedure 

W hen the CeraOne is waxed with a metal coping, the design 
and fabrication of the substructure must be considered A 
plastic hurnout replica pattern is available for casting a 
OraOne metal coping. 
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The burnout replica pattern is placed on the plastic abut- 
ment replica., and the pattern is adjusted for the metal and 
porcelain additions. The burnout replica Is shortened to allow 
adequate porcelain thickness. The area around the abutment 
replica and burnout replica is lubricated on the master cast 
to facilitate easy removal, ] nlay wax is applied lo the bumoul 
replica, and a full contour waxing is completed. The tissue 
emergence pro riles art 1 established. The wax pal tern is cut 
back lor proper thickness of porcelain application (Tigs, 6-30 
and 6-31 1. The facial ceramic metal junction can be carried 
subgingival))' to allow development ot the emergence profile 
i Fig. 6-32). The wax pattern is indirectly sprued ( Fig. 6-33 } 
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with an 8-gauge sprue at the lingual surface and removed 
from the plastic abutment replica. 

Phosphate investment with proper expansion is recom- 
mended to ensure a precise fit between the fabricated casting 
and the CeraOne abutment replica. A manufacturer's invest- 
ment procedure is recommended. An alloy is selected with the 
tensile strength of around I rffl.fXXl Ncm. (Alloys designed 
tor ceramic application have a greater tensile strength, thus 
their selection when porcelain is lo be applied is recom- 
mended.) An extra CeraOne abutment should be used to 
verity" fit and interface during ihe reclaiming and metal nn 
ishingof the cast coping. Interferences to smooth scaling arc 
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idem j lied under magnification and eliminated. No metal try- 
in h needed because it is a single unit, so standard procedures 
lor porcelain application are completed 4 Figs. 6-34 and 6-35. 

CLINICAL DELIVERY 

Gi meal procedures lor the CeraOne metal coping have been 
discussed previously 1 the tcrdmk tap procedure). Occlusion 
[% ■uliusu-d n> all<m light icntm <h\1ushiii contact with »n 
contact in am* excursive movements. Radiographic verifica- 
tion should he performed to ensure thai the casting is seated 
onto the abutment and that the interface between the cast 
coping and the abutment is dosed- If the occlusion requires 


adjustment, it is accomplished after verification of seating. 
The completed restoration is shown in Fig. 6-36- 

A metal supported ceramic prosthesis is recommended 
for all posterior single-tooth restorations. Figs. 6-37 to 6-39 
lIl mimsiriie ceramic metal prosthesis tor congenital anodon- 
tia. Figs . o-4() to d-45 show single molar replacement in the 
maxillary posterior. The patient in Hgs. 6-46 to 6-52 had a 
hone graft to repair a clett palate detect. Atter the grafting pro 
cedure. implant placement and singJe-looth replacement was 
done. Figs. 6-53 to 6-62 illustrate fabrication and replace- 
ment of tooth #6» using a machined gold cylinder rather than 
the plastic burnout pattern or ceramic cap. Conventional 





Figure 4-44 



n 


Ch AFTE R 6 I mpt*n< -Supported Sirijfle-Tooth Prosthetics 



Figure 6-53 Figure 4-S4 



Figure 6-5? 


Figure 6-60 
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porcelain- 1 o- metal restorations on teeth "5 and *7 were com- 
pleted as well 

SOFT-TISSUE MANAGEMENT 

Restoring the maxillary anterior teeth when a high smile line 
exists requires special procedures to create natural esthetics. 
The level, curvature, and contour of the gingival margin ot 
the prosthetic tooih must match the conti.i3atoc.il tooth jnd 
blend with adjacent gingival contours. The surgeon should 
leave excess tissue for expansion with the provisional restora 
tion (Fig. 6-63). The implant position, as seen on the work- 
ing tjst Tig. fi-MJ, is slightly palatal, f'imisional rcilnr.i- 



tions are made on the working cut Methyimethaerylate resin 
is added to the gingival buccal portion ot the provisional, 
which when seated will cause the tissues to move buccaJly and 
gingivally while initial!)- blanching ( Figs, 6-65 arid 6-66). The 
provisional is modified weekly until the gingival buccal con- 
tour of the tissue blends with the ad jacent dentition. Removal 
of the provisionals shows how 1 issue has been expanded (Fig. 
6-67). An impression ot the provisional is then made and 
used by the laboratory technician as a guide fur making the 
definitive restoration (Fig. 6-68 ). The contour level, and cur- 
vature ol the gingiva blends with the adjacent leeth after seat- 
ing of the definitive prosthesis (figs, 6-69 and 6-70}. 



Figure 6-62 



Figure 6-i4 



Figure 6-65 


Figure 6-66 
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Osseointegrated dental implants continue to demonstrate 
NiK tew fur both partially and fully edentulous patients 
However, it is difficult 10 achieve predictable long-term 
esthetic results in the esthetic zone because of soft- and hard- 
ti^uc deformities and technique- sensitive clinical and labo 
rator>- procedures. The beneht of .in implant option in this 
/one is often ignored by the dentist because of the perceived 
risks of these procedures and intimidation from complex 
component parts with minimum esthetic features. Proper 
diagnosis and treatment planning of the future implani site- 
requires an understanding of the following parameters: Hp 
post u re t gingival health ami architecture, hard- and soft- 
i issue volume, and implant position. 1 he use of the CerAdapt 
abutment will improve esthetics of the implant restoration in 
some clinical situations. 

The CerAdapt abutment was developed 1 to simplify the 
implant restorative procedures (rig. 7-1 }. This abutment 
system is part of the Simpler in Practice treatment concept 
(recently introduced by Nobel Biocare), which uses tradi- 
tional crown and bridge procedures to manage the implant 
restoration. The abutment was designed to be highly esthet- 
ic and versatile lo allou the dentist to achieve predictable 
cosmetic result with a high degree of confidence. This is 
accomplished with a tooth -colored, precision -mi I led, single 
ceramic component, which can be prepared* customized, Jnd 
adapted to variations in implani position as well as peri- 
implant soft -tissue anatomy. 

SOFT- AND HARD- 
TISSUE ESTHETIC 
CONSIDERATIONS 

Patients demand and expect esthetic results from fixed and 
removable partial dentures as well as imp! ant -supported 
restorations. A compelling smile is illuminating and pleasing 
when there is no distraction from compromised health, har- 
mony, balance* color, shape, and size in t he per ior.t I a n itnei k e. 
An evaluation n| the smile line and lip posture can help deter 
mine the esthetic risks for the patient and the dentist. It is 
important to inform patients of these risks, lo discuss unre- 
alistic expectations, and to gain consent, A patient with a 
high Hp line is obviously more difficult to treat, requires a 
commitment to the esthetic criteria, and demands the most 
from the surgeon, restorative dentist, and technician (Fig. 


7-2 h A patient with a low lip line can be easier to manage but 
does not preclude an esthetic outcome. 

It is known that healthy tissue with optimum architec- 
ture around denial implants is necessary for a successful 
esthetic result. Implant surgery may affect the surrounding 
soft- and hard-tissue architecture adversely. It is helpful to 
understand the characteristics and biology of the soft and 
hard tissues and their reaction to surgical insults before ther- 
apy. Proper analysts of the soft tissue type and evaluation of 
the implant site with radiographs and study casts can reduce 
these untoward effects^ 

There are two types of periodontal tissues: thick rial and 
thin scalloped 4 (Fig. 7-3, A and ttl. The thick Hat type of 
periodontium is dense and ribrotic with large amounts of 
masticatory mucosa, characterized by square crown forms 
and large contact areas. This tissue type is preferred and 
responds to surgical injury and insults by the formation of 
infra-bony pockets and hyperplastic tissue. Generally the 
healing response is unes enthil. In contrast, the thin scalloped 
tissue type is delicate and friable with small amounts of mas- 
ticatory mucosa. This tLssue type is more difficult to manage 
and reacts lo insults with facial and interproximal recession. 

Ridge deformities and extract ion -site defects present a 
challenge to the final implant restoration. 4 There are many 
successful surgical augmentation procedure! that are avail- 
able leg., guided bone regeneration, guided tissue regener- 
ation,, and subepithelial connective tissue grafts) (Fig. 7-4, ,A 
to Q, However, these surgical augmentation results tan be 
less then ideal and at times unpredictable Therapeutic goals 
should include optimum preprosthetic conditions. These 
conditions are guaranteed by site development before implant 
placement and the" I >% volume rule." This recommendation 
to the surgeon to overbuild the recipient site by approxi- 
mately 15% in volume will counteract ilu- poM operative graft 
resorption and create a more favorable site for implant place- 
ment and ideal crown construction (Fig. 7-5), 

IMPLANT POSITIONING 

Ideal implant position is key to the success of the final res- 
toration. I his t an be accomplished through proper planning 
from boih restorative and surgical points of view. The use of 
a diagnostic wax -up and surgical template with implant posi- 
tioning guides or direction indicators is critical t| : ig, 7-6), 
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J he template should be a duplicate of the final crown form 
and offer Ihe surgeon good visualization and a three-dimen- 
sional orientation to the surgical sire tor the starting point and 
twist drill preparation tsee Fig, 7-5 >. The implant position in 
the anterior /one should be placed approximately 2 to 4 mm 
he low the idea] gingival margin so that there is sufficient 
r. Mii, i.i jiUiw tor transition o! the prepared ceramic abut- 
ment from a circular implant to a natural emergence contour 
i rig. 7-7). The body of the implani should be placed as far 
labial as possible ■so the ceramic abutment can be prepared 
with Ha I labial emergence to prevent excessive crown con- 
tours, shadows, and hygiene problems ( Fig. 7-8 1. The implant 


shmilil also be directed toward the inctsalair lingual indsal 
edge for cement retained restorations. This oriental ion main- 
tains sufficient thickness of the prepared ceramic abutment 
at the gingival margin for optimum strength and tor ideal 
contours ot thehnal cemented restoration f Fig. 7~%A and H). 

CERADAPT ABUTMENT 
Composition. 

TheCerAdapt abutment system was developed* to simplify 
the most challenging esthetic implani restorations' I Kit;. 
7-10). The .ilnn mem is an all-ceramic alternative to metal 
abutments. The Cer Adapt abutment is a pre machined, 




Figure 7-1 


Figure 7-2 




Figure 7-3, A 


Figure 7-1, B 




Figure 7-4 , A 


Figure 7-4, B 
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precision- milled abutment made to fit i he implant hex. It is 
nude of densely sin lured 9y.K L| t> pure aluminum oxide. 
Particles of aluminum oxide arc pressed into the desired 
shape and subjected to sintering temperatures of 2050" C 
[hiring sintering, the aluminum oxide shrinks, resulting in a 
pore-free, strong, wear- resistant, stable bioccramic ni.Ueri.Ll 
I Fig. 7-11), Andersson and Oden show ilexural strengths of 
690 MPa and demonstrate that the abutment can withstand 
tremendous loads without fracturing." 

This abutment is nonmetallic, noneorrosive T and bio- 
compatible, and it develops a mucosa barrier similar to that 
of titanium abutments. The soft-tissue response is excellent 
(Fig. 7-12, A). The CerAdapt abutment has unique optical 
qualities. It is tooth colored and has light -diffusion proper- 
tics through the abutment and through the surrounding 
tissue. These benefits offer several advantages over similar 
metallic abutments and clearly make it easier to achieve a 
more natural and esthetic implant crown (Fig. 7* 12, B). 

The CerAdapt abutment can be used for implant-sup- 
ported single- and multiple-tooth restorations in the anteri- 
or, canine* and premolar regions on Branemark System 
implants, regular platform. The abutments can be prepared 
into the desired shape by the dental technician and refined 
inlraorally bv (he dentist lor tcrm-nted restorations, or poree- 
lain can be directly applied to the abutment for a screw - 
retained restoration (Fig. 7-13). These options and the 



Figure 7-17., B 


custom design capability of the abutment allow for a great 
deal of flexibility and adaptability in shape and color, there- 
by Facilitating an optimum esthetic result. 

SEQUENCED CLINICAL AND 
LABORATORY PROCEDURES 
Restorative Procedures 

The proper preireat merit evaluation of the implant patient is 
critical for a successful result. The surgeon (the one who 
places the implant), restorative dentist, and dental techni- 
cian should develop a comprehensive treatment plan that 
clearly identities the responsibilities of each member of the 
I real merit team. 

The restorative dentist makes maxillary and mandibular 
preliminary full-arch impressions, develops diagnostic casts, 
and selects the proper shade. The diagnostic casts are sent to 
the laboratory for full wax-up and the fabrication of a clear 
surgical template. The template vK<hjM be a duplicate nf the 
final crown form and otter the surgeon good visualization 
and three-dimensional orientation to the surgical site fur 
starting point and twist-drill preparation < see Fig. 7-6). The 
surgical template is sent to the surgeon. 

Surgical Procedures 

I he surgeon installs the implant using the surgical template- 
lust before placement of the cover screw, a implant level reg- 



Figure 7- 1 2, A 
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istralion is made using a plastic implant registration coping 
(Nobel Bkrcare SDCAP38). Fixture registration copings are 
available for all implant sizes: narrow platform {NP I, reguhir 
platform < KPl.anJ wide platform {WP| (Fig. 7-14, A and /i). 
A screw-retained titanium implant registration coping {Nobel 
Biocare IXLA1040.I is also available. 

The implant registration coping is carefully rotated to 
align the coping hex with the implant he*. The coping is 
pressed and snapped into place t ensuring that the coping is 
\.oinpletclv seated. The surgeon, using an auto "mix syringe, 
dispenses a viscous vinyl polysiloxanc silicone impression 
material i fllu Mousse Super- Fast, by Parked, Framingdale, 
N'.J. I unto the occlusal two-thirds, nf the resist rat ion coping 



Figure 7-14, A 



Figure 7- (5. A 


and the occlusal siirl.iLVsnt r he adjacent two teeth. This mate- 
rial sets in 30 seconds and registers the proper relation of the 
implant to the teeth (Fig, 7- 1?, A to (.":■. I his registration 
index is easily retrieved by pulling on the plastic coping and 
setting it aside for delivery to the dental technician. The tech« 
nician is informed which pl.nNmm was used (narrow, regu- 
lar, or wide). The cover screw is placed on the implant, and 
the Nap is closed. 

Laboratory Procedures 

The dental technician retrieves the disinfected implant reg- 
istration cop ingy silicone assembly and carefully attaches an 
implant replica of the appropriate platform, making sure 
that the implant replica is fully seated (Fig. 7' 16. A and li). 
The diagnostic cast previously used for fabrication of the 
surgical guide is prepared. Using a laboratory carbide drill, a 
socket is prepared into the stone cast for the registration 
coping/implant replica assembly. The assembly is placed into 
the prepared socket to check for any possible interferences, 
The socket is adequate when the registration coping/' implant 
replica silicone assembly can be fully seated on the stone cast 
teeth without interference Irom the socket borders and the 
implant replica. An access window for luiing resin is pre- 
pared on the cast apical and lingual to the implant replica 
position. With the assembly fully seated* acrylic resin is 
applied into the window to lute the replica to the stone cast. 



Figure 7-H, B 
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When the acrylic is set. the registration coping assembly is 
removed, I he m.ister k^l is uunptru with proper leplicatiim 
of the implant position (Fig, 7-17**4 to F). 

Abutment Preparation Design 

'{ he technician sdivt-, 1 he ( '.er Adapt jbutment and attempts 
to connect it to the replica on the stone cast with a titanium 
|jboratoryscrew(Fig.7-ltS).Astheabmnient is seated, inter- 
ferences are nnted and the abutment is prepared and relieved 
until it is fully sealed onto the replica (Hg. 7-19). The 
LerAdapt is prepjred with a li i^h -speed handpiece under 



Figure 7-15, C 



Figure T-I* f B 



Figure 7-17, B 


copious water irrigation. The abutment is reduced to the 
desired height and shaped with coarse ^ni diamond burs. 
Diamond wheels arc used for overall fast reduction, and 
lapered di.uiuuuK with rounded or chamfer tips are used for 
axial wall preparation (Fig, 7-20). Minimum abutment 
dimensional requirements are identified in [be illustrations 
(F^j. 7-21). The preparation should leave a minimum ot T 
mm abutment height on one side. The diameter should not 
be less than -1 mm with a minimum sidewall thickness of 0.7 
mm. The abutment should not be angled more then Mi 
degrees from the long axU of the implant. 



Figure 7-16, A 



Figure 7-17, A 



Figure 7-17, C 
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The reduction and shape of the abutment depend on the 
style ol ihc final crown. In the case est the screw- retained 
crown, aluminous porcelain (Procera Ail Ceram ) is stacked 
directly onto the prepared abutment and shaped into the 
Final crown form and then stained, glazed, and finished. The 
final screw- retained crown is sen I to the surgeon 4 Fig. 7-22. 
A and B ), 

In the case of the cement over crowns, the abutment is pre- 
pared and reduced into the desired root -tooth- propped shape 
and is stanu'd. ^la/ed. and finished i l-ig. 7 M, M. It after 
abutment preparation the emerging cervical contours are 



Figure 7-17. D 



Figure 7-20 


incomplete or inadequate to support the cement over the 
crown, then aluminous p» reek* in i Frocera All Ceram) can be 
stacked and fired into the desired rout shape, then stained,, 
glazed, and finished < Fig. 7-23, B). When the abutment is 
completed, a provisional lfs(n?.iii"ii i- r'.ibrLjied. The pro- 
visional restoration and the custom- prepped ceramic abut- 
ment are sen I to the surgeon {Fig. 7-23, O. 

Surgical Procedure* 

The .surgeon performs the uncovery procedure, making sure 
that the implant is free of any soft tissue or bone fragments. 



Figure 7-1 7. E 
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The sterilized final screw retained crown or the custom 
Abutment with the provisional restoration and the gold abut- 
ment screw is delivered to the implant using j hand -held 
screwdriver (Fig. 7-24, A and B). The gold screw is hand 
torqucd until the initial resistance is tioted. A radiograph is 
taken to verify complete seating of the abutment. At this 
f-Hunt, ii'ihe abutment-tissue relationship is correct* the sur- 
geon may use the counter-torque device and electric torque 
controller to deliver the proper torque value. E hmever, in 
most cases, the peri -implant tissues are let! to heal for b to 8 



Figure 7 22. A 



Figure 7-21, A 


Figure 7-21, C 


weeks, and the final adjustments are made by the restorative 
dentist. 

Restorative Procedures 

If necessary, tinal modifications are made to the abutment, 
final screw- retained crown, and/ur provisional restoration. 
The counter-torque device must be used when the final 
torque value is applied to the gold alloy abutment screw, 
t] nit a percha and composite resin are used to seal the access 
channel. Slight refinement of the abutment margin can be 



Figure 7-22, B 
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Figure 7-73, B 



Figure 7-24, A 
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made, and standard procedures and techniques can be fol- 
lowed for the final impression and fabrication of the hnal 
restoration. For cementation of the final restoration, any con- 
ventional luting agent can be used- Temporary luting agents 
may be preferred for a bridge if rcirievability is desired. 

CERADAPT ABUTMENT 
CLINICAL APPLICATIONS 

The ("er Adapt abutment can be prepared and used in two 
alternative ways. The screw -retained crown is used when 
direct retrieval! sty is desired and the access channel has a 
favorable direction. Alier preparation adequate lor pon.eldin 
veneering! the porcelain is fired directly onto the Cer Adapt 
abutment to form the screw-retained crown. The crown is 
secured to the implant with a gold alloy abutment screw I Fig. 
7-25, A to O. 

1 he cemented crown is preferred and used when the screw 
access channel is somewhat maligned or when a screw access 
hole in the crown is not desired. The Cer Adapt abutment is 
prepared like a natural tooth and then secured to the implant, 
^Conventional impression is made tor the fabrication of the 
final cemented crown (Fig, 7-26, A to D). 



Figure 7-24 t B 



Figure 7-25, B 


REFERENCES 

1. lngber A h Prcstijnrtu V; New technology: high strength ceramk 
abutment, Oeittai Sntpi.ius,'l,^y I pilatc ]9*M 

2. [ansen C, Weiigokt A: PresurgicaJ treatment planning lor the 
•interior lingk-tooth impbm rctfuralion, Compendium 

1 648):746. 1993 

3. OUson Mi i-indhe J: Periodontal characteristic* in indiviJu.il-. 
*nh varying forma uf the upper central incisor*, J Clin Pcnodvmt 
1H:?8, 1991. 

4. Salami H, Salami M: The rolf pi orthodoniH: ttttu rf* remod- 
eling in the enhancement of soft and hard tissue profile* prior to 
implant placement: a systematic approach cifei traction site de- 
fects, Irtt f PmP Hater Denl 13(4>:3I2, 1993. 

5. Pmliptno V, lngber A: Esthetic high -strength implant abut- 
ments: Part IJ FjfArr Denx 51 I k29. 1993. 

6. Pwsripino V< lngber A: Esthetic high -tfrength *mpbm abui- 
mentK Part HJ Eithtt Dent Si 2}:63, 1993- 

l r Andcnson M„ Oden A: A new all-ceramic crowu: a deiue- 
unlLTfd, high punlv jlumm.i coping, with porcelain, Ada 
Odantol Stand 5 1 1 59. 1 993, 



Figure 7-25. A 



Figure 7-25, C 


CMAPTtl 7 CerAdapt Abutmrnt 




Chapter 



Partially Edentulous Implant Prosthetics 


Partial edcntulism has traditionally been treated with con- 
ventional fixed prosthetics when adequate natural tooth abut- 
ment* are available to support the edentulous span. Remov- 
able partial dentures provide a more economic restorative 
option with severe inherent disadvantages. Retentive ele- 
ments may compromise esthetics, trap food, and require 
occasional adjustment m maintain retention. Masticatory 
efficiency is less than with fixed alternatives, and major con- 
nectors may never be completed accepted by patients. 
Psychological problems associated with removable prosthet- 
ics make i In- the lo-iit desirable torm ot tooth replacement. 

Tooth-supported fixed partial dentures provide more 
functional and esthetic replacements for missing teeth. 
Abutment preparation weakens teeth and increases suscep- 
tibilu . id decay, and abutment teeth may require root canal 
therapy from the trautna of preparation. Replacement of tra- 
ditional fixed prosthetics over a patient's lifetime is common 
and expensive. 

The implant-supported rixed prosthesis has many advan 
tages. Implant loss resulting from decay and periodontal 
involvement are eliminated. Retrievable designs allow pros- 
thetic nrmoval for repaid component replacement, and mod 
ilk at ion, greatly reducing expenses compared with tradi- 
tional bridge remakes. Virgin teeth are spared preparation. 
These advantages make the implant prosthesis the most pre- 
dictable and cost -effective p rost h el k op 1 1 1 m for many patients 
wih missing teeth or teeth with a poor prognosis. 

TREATMENT PLANNING 

The number of implants needed is determined by the number 
and position of missing teeth; available width, height and 
quality of bone in the edentulous area; and the edentulous 
ml h form. Wide diameter and wide platform implants are 
used where indicated for mechanical advantage. Complica- 
tions with component loosening, screw fracture, and even 
implant fracture can occur in posterior implant prosthetics 
by two or thr« Standard diameter implants placed in a 
straight line. Chapter 9 discusses, in depth, treatment plan- 
ning using the new wide platform components. Increased 
screw diameter and improved alloys allow much higher 
torque application for resistance to component loosening. 

Other parameters affecting treatment planning include 
intermaxillary space* height of smile line, and bony- and soft' 


tissue contours in the edentulous area. An intraoral exami- 
nation is completed with periodontal e h art ing„ caries exam- 
ination, and cancer screening. Radiographs are made, includ- 
ing panorex and periapical films* Mounted diagnostic casts 
arc also needed. The patient's expectations and finances alteet 
treatment plans as well. Mum surgical consultation the 
restorative dentist and surgeon together examine diagnostic 
casts and radiographs. The laboratory technician may need 
to be involved in treatment planning if there are any questions 
about prosthetic design and component choice. 

Ideal anatomy should exist for implant placement. Bone 
and soft- tissue grafting is incorporated as pari of the treat- 
ment plan. There is no reason to place implants in less than 
ideal position. Orthodontic discrepancy, both dental and 
skeletal, may need to be addressed, as well as the periodon- 
tal and endodontic prognosis of the whole mouth. 

Implant manufacturers and dental laboratories will otter 
to provide treatment plans for patients for the inexperienced 
practitioner Advertisements are seen thai offer complete 
treatment planning services, including estimates (or treat- 
ment. Each patient must be evaluated on an individual basis 
by surgeons and restorative dentists. Dental laboratories do 
not understand bone biology or surgical and pn^thodonlic 
needs of patients. If a dentist does not understand the treat- 
ment planning parameters, the case should be referred to 
specialists for treatmenl- 

Aftcr the treatment plan is finalized* surgical template 
are made to aid the surgeon in implant placement. 

After the implants are placed* a healing lime of 7 to 10 days 
is necessary without a prosthesis being worn. The existing 
definitive or treatment partial is relieved and relined with a 
Tissue-conditioning material This lining is replaced as needed 
until healing is complete. A more definitive reline is com- 
pleted at this time. The patient is advised to return to the 
clinic Ibr prosthesis adjustment at the first sign of soreness or 
irritation. 

The abutment operation is completed at the proper time, 
followed by 7 to 10 days without prosthesis, The prosthesis is 
relieved, allowing excess clearance so that no acrylic resin or 
metal touches the abutments, and a soft reline with tissue 
conditioner is completed. Preliminary impressions are made 
with an alginate or bydrocollo id impression material, lntcr- 
ocdusal records are also made at this time. 
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I aboi-inm abulmvur replkas .ire plated in the impression 
after making an implant level impression and before pouring 
in the diestone. The replicas are necessary for determining 
exact angulation for abut men I selection. At this time the 
mounted casts are used with guide pins in ihe replicas lor 
diagnostic waxing. Fixture position, angulaljon. intermaxil- 
lary space, smile line, patient expectations, and opposing arch 
help determine which abutment will be used in the final 
restoration. Abutment choice will determine ihe impression 
technique. Abutment options include the traditional, angu- 
lated, EsthetiCone. MirusGme. .uui L < I \ .ihuimcnts. Wide- 
platform components are discussed in Chapter 9* 

ESTHETICONE ABUTMENT 

The tsthetiConc abutment is designed to be used in multple- 
implant situations if the traditional abutment might cause 
esthetic compromise with the metal display. It is designed to 
allow esthetic veneering material to be placed suhgingivally. 
thereby avoiding metal display I Figs. 8- J and 8-2 >. The abut- 
ment is made of surgical grade titanium and is available with 
1, 2* and 3 mm collars (Fig. 8-3). The depth of the implant 
determines the size of the abutment thai must be used. A 
gold alloy cylinder and a gold screw are used in the fabrica- 
tion or the metal frameworks — mu^h the same techniques as 
described in previous chapters (Fig. 8-4). 

The patient is seen 7 to 10 days after abutment surgery. 
Alginate impressions and an inlerocclusal registration are 
made o1 the maxilla and mandible. I he mounted diagnostic 
casts are used to determine which type of abutment will be 
used and for fabricating the custom tray. Determination of 
abutment collar size should not be made until tissue shrink 
dye after second -stage surgery is complete- At this time the 
temporary healing abutments are removed, and a periodon - 
tal probe is used to measure the distance between the implant 
and the gingival surface. Abutments are selected individual- 
ly for each implant to allow 2 mm of veneering materia] to be 



Ffgure 8- I 


placed subgingival ly. Therefore the collar on the abutment 
should be at least 2 mm below tissue (Figs. 8-5 and 8-6). The 
abutmenl i* placed in the manual counteMorque device and 
guided to engage the head ol the implant. A light buck and 
forth rotation is used to engage the hexagonal portion of the 
implant ( Fig. 8-7). The hexagonal screwdriver is used to tight- 
en the abutment screw (Fig. 8-8). Radiographs are made nf 
the abutments at this time to ensure complete seating, After 
seating verification, the mechanical or electric torque drivers 
jil Lt.-i-d to uejiu ii ihe abutment screws in lo N\m. 

Two types of impression copings arc available: a square 
type and i cylindrical type \ Figs. 8-9 and 8- 10), The square 
impression is preferred. The impression copings are screwed 
into place on the abutments using guide pins (Fig. S-l I h An 
open- window custom tra\ h pi. iced in the mouth to check for 
guide pin and coping clearance i Fig. 8-12). After the wax 
window is placed ajid the guide pin imprints are captured in 
wax (as previously described), adhesive is placed, a vinyl poly- 
siloxane or other impression material is mixed, and the 
impression is made in the usual manner I hji. tf-U). After 
the impression material has set, the guide pins are unscrewed 
until a clicking sound is heard or fell, and the impression is 
removed. The plastic healing caps are placed on each abut- 
ment to prevent tissue collapse (Fig. 8-14 k If an interim 
prosthesis is present* it is relieved and reiined with a lissue- 
conditioning material in the area of the healing caps. An inte- 
rocclusal record is made at this time. 

A cast of the impression can be handled in one of two 
ways: ( I) a small amount of utility wax can be applied around 
the subgingival area of the impression coping so that the 
master cast will not fracture upon separation; or (2) tissue 
conditioner can be painted around the impression coping to 
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rifnwtltf the free gingival margin around tht abutment { Rg. 
8-15), If option I is used, the diestone on the lingual .side of 
the abut men I is removed to provide access to verify gold 
cylinder interface sealing. Abutment replica* are affixed to the 
impassion coping and secured with guide pins. The impres- 
sion is cast in diestone. separated, and mounted on a semi- 
adjustable articulator 

WAXING PROCEDURES 

Tapered gold cylinders are placed on the replicas \ rig, 8-16). 
The casts are closed into centric relation, and the intf mm 


illary space is measured. A minimum of 6.7 mm if required 
between the implant flange and the opposing dentition for 
HsthetiCone components. 

t miveiihorml waving privedurei .ire fvi formed u ill) om- 
sideration tor the type of veneering material thai will be used. 
Design may include metal, porcelain, or micro- filled com- 
posite^ depending on the restorative dentist's preference. The 
wax pattern is sprued, invested, cast, and reclaimed as. previ- 
ously described (Figs. 8-17 to 8-23}. 

The metal castings are fried in individual units per abut- 
ment. One disadvantage with the subgingival margins that 
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exist between the LsthctiCone abutment and prosthetic 
framework is that the interface accuracy cannot be visualized 
Radiograph verification gives a two-dimensional view of the 
interface, which is affected by radiographic angulation and 
cannot he verified svith complete confidence. Therefore the 
castings are tried in as individual units (Fig. 8-24). Radio- 
graphs are made to evaluate the seating of i ndiv idual units. 
Fig. 8-25 shows an example of a distal unit that was incom- 
pletely seated because of proximal CQBttti with the adjacent 
natural tooth. Fig, 8*26 displays radiographic confirmation 
ot the seating alter adm*1 ment. Autopoiymeri/ing resin i> 
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used for solder indexing, and the castings are removed from 
the mouth (Fig. 8-27). 

Brass replicas are secured to the casting and held in place 
with guide pins. Undercuts are blocked out with utility wax, 
and a soldering nuinx is constructed from diestone. The 
casting is placed in a soldering investment, and the soldering 
is completed (Fig. ft- 28). 

The healing caps are removed > and the abuimcnts are 
cleaned of ail debriv I he hexagonal wrench is used to verify 
the abutment tightness. The framework is passively tight- 
ened on the abutments {Fig. 8-29). The patient is asked if 
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any pain exists as the screws, arc tightened. If pain exists, the 
patient is requested to diffeivniiau- between honv- implant 
pain and soft-tissue pain. Often the sort tissues may collapse 
onto the abutment after the healing caps are removed, and the 
pinching of tissue during; framework seating may be painful. 
Repeated implant pain during the process ot tightening and 
loosening screws indicates that torque is being transmitted 
into the implants from an ill-tilting frame, or it may indicate 
that an mi pi. ml has rm! : integrated. Radiographs are made to 
examine abutment framework interlace 1 t ig 8-30). Pain or 
radiographic evidence of poor fit requires framework sec- 


tioning and solder indexing, as previously described. Jf there 
is a perfect framework fit, it is ready for veneer application. 

The casting is prepared tor opaque and porcelain appli- 
cation. Porcelain is applied by conventional methods: con- 
toured, stained, and glazed (Figs. 8-31 and 8-32). 

Porcelain application may distort the framework; thus it 
must be evaluated fur lit after porcelain contouring and sub- 
sequent porcelain firings. At the delivery appointment prox- 
imal contacts and occlusion are adjusted. 1 he prosthesis is 
sealed, and a radiographic evaluation of fit is completed. The 
prosthesis is seated onto the abutments, and one of the torque 
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drivers is used to tighten the gold screws to 10 Ncm (Figs. 
8-33 to 8-35 ^Temporary restoration material is placed in tht* 
screw access holes, and oral hygiene instructions arc given to 
the patient. 

PROSTHETIC ATTACHMENT 
DIRECTLY TO THE IMPLANT 
(UCLA-TYPE ABUTMENT) 

This abutment was originally developed to compensate tor 
space and esthetic limitations that arc found with the tradi- 
tional transmucosaJ abutment Combined height of (he trans- 


mucosal abutment and the gold cylinder left no room for 
restorative material in certain clinical situations. 

Display of the transmucosal abutments in esthetic areas is 
unacceptable in some clinical situations. The LX"I-A-type 
abutment is designed to hypa» the trjn.vrnutosal abutment 
and fit directly onto the implant (Fig. H- lis i. Hi is Ut 
fabrication of the prosthesis in areas where the intermaxillary 
space precludes the traditional system. Veneering material 
can he placed subgingivally, thereby eliminating metal display. 

The interface between the implant and abulment is no 
longer titanium to titanium. Palladium -silver or palladium- 
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gold alloys arc most ofLcn used in prosthetic frame work- 
Dissimilar metals in contact may product: a galvanic response. 
This potential galvanic response is located at the implant- 
tramework, interface, which is close to the h\ture*bone inter- 
face. The UCLA-type abut men l in l1s original form was a 
plastic sleeve that was used as a nutris. for waxing and cast- 
ing the prosthetic framework. A lapping tool with milling 
paste is used to refine the framework portion of the frame- 
work-fixture interface. This is not a controlled machined sur- 
face, and because it is located subgingival!)' it cannot be ver- 
itled visually, ( listings are individual per implant and are 
indexed in the mouih for soldering. 

A Lick ol intermaxillary space and a metal display with a 
traditional abutment are indications for use of the UCLA- 
type abutment (Fig, 8-37), 

\ prcmachined cast component is available from Sa>lvi- 
Bioeare, The component is designed to be incorporated into 
the prosthesis and attaches directly to the implants, This 
component does nut need to be machined like the castahle 
UCLA-type abutment. 

PRIMARY IMPRESSIONS 

The finished prosthesis In passes I he traditional a but men I 
and fits directly onto the implant. The abutment is removed 
with the appropriate instrument (Figs. 8-38 and 8-39 h 
Topical a nesthei if iv placed suhgingivally with a cotton pellet. 


The pellet is large enough to maintain the diameter of 1 he fix- 
lure access and does not allow tissue to collapse. The cotton 
pellet is removed after 1 minute, and the single loot h impres 
sion coping is placed on the implant; however, the clinician 
must make sure that the hexagonal head of the implant is 
engaged. The yuide pin is tightened. An impression tray las 
previously described;' is adapted, and the impression is made. 
After the guide pins are loosened, thu impression is k moved, 
and cotton pellets with topical anesthetic are applied. The 
abutments are men replaced. An alginate impression of the 
opposing arch is made, along with an interocclusal record 
and a faccbow transfer. 

Pouring the Impressions 

I he implant replicas are placed on the single tooth impres- 
sion coping. The subgingival surface of the single -tooth im- 
pression coping should be covered with a light clm1 of utility 
wax so that the master cast will not be fractured when it is 
separated from the impression (rav. The master cast is poured 
in diestone using the usual procedures. Interocclusal records 
are used to mount the master casts on a semiadjustable artic- 
ulator. The master cast is prepared by removing the linyu.il 
s|<meai ihe implant site, exposing the implant replica. J hi-, 
is done to verify the interface between components. 

Prostheses are waxed to full contour allowing access for 
hygiene. Normal cutback procedures are performed. The 
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interface of the UCIA cylinder will be milled with a lapping 
procedure after casting unless a preniachined component is 
being used. Each fixture- framework unit is cast in separate 
pieces or separated before try- in Y and a soldering relationship 
is made in the mouth. The separated wax patterns are indi- 
vidually sprued T invested f cast* and reclaimed. 

SOLDERING INDEX 

Individual caftiny are tried intraorally to verify accuracy of 
fit and to establish a solder matrix. The temporary abutments 
are removed, topical anesthetic is applied, and individual 
castings arc seated Adjacent castings are aligned using cuts 
at the prospective solder joints. Radiographs are made per- 
pendicular to the framework-implant interface to verify- the 
sealing. After the seating is verified, a solder index is made 
uMng autopolymetizing resin. The framework is removed, 
and the temporary abutments are replaced. 

SOLDERING PROCEDURES 

Implant replicas are plated onto the UCI-A framework. A 
soldering index is poured in diestone. The framework is 
removed, and the self-polymerizing resin is burned oft, The 
individual sections are placed onto the soldering index and 
luted together. The' luted framework is removed !rom the 
index and invested in a high -heat soldering investment. 
Soldering procedures .ire per Mi med as previously described. 
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EVALUATING FRAMEWORK FIT 

Usual preliminary procedures arc periormed I rank works 
are seated, and the screws arc sequentially tightened. 
Radiographic verification is completed. The patient is ques- 
tioned concerning pain an nind the implants during and after 
tightening. Sd ft tissue discomfort is differentiated from bone 
discomfort. If interface discrepancy is seen on radiographs or 
if the patient reports bone pain during or alter tightening., the 
framework is sectioned in the appropriate place, and a new 
snider index is- made. 

A combination of buccal porcelain and occlusal light 
cured resin is used as described in Chapter 4 (Figs. 8-+t> to 
8-42). The contouring, polishing,, and finishing procedures 
are completed, 

CLINICAL SEATING AND DELIVERY 

Temporary abutments arc again removed, topical anesthetic 
is applied, and the framework is sealed, r'omm.il contacts are 
adjusted using disclosing solution. Radiographic verification 
of seating is accomplished ( Figs. 8-43 and 8-44 ) T followed by 
occlusal adjustment, until the prostheses and adjacent natural 
teeth hold shimstock (Figs, 8-45 to 8-50), The prosthesis is 
polished, and screw access holes are tempore ity filled. The 
patient is seen the following day by the hygjenist for complete 
instructions in hygiene. Framework access holes are perma- 
nently filled with composite I month after seating. 
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DIVERSE ABUTMENT SITUATIONS 

Because ot implant position and angulation, d liter cnt abut- 
ments may be used in combination in prosthesis design. Lack 
of intermaxillary space may preclude certain abutments 
because ol component heigh I. In these clinical situations a 
combination of different abutments is necessary for an 
acceptable prosthesis result. The patient in Fig. 8-5 1 had tour 
implants placed in [he maxilla. Loss of natural teeth rinsed 
supereruplion of the opposing mandibular dentition. The 
distal implant could not he countersunk because of proxim- 
ity to the maxillary r»inus. Fig. H-52 shows four EsthctiConc 


abutments in position. A minimum of 6,7 mm of intermax- 
illary space is necessary to allow for component height. This 
space is measured from the head of the impLmt to (he oppos- 
ing dentition on mounted diagnostic casts. Insufficient space 
was available tor a posterior FslhetiCone or MirusCone abul - 
ment. The mandibular crowns were removed, and the 
Ltcclusj] plane was corrected with new crowns. Insufficient 
space still existed, A UCLA-type abuimenl thai attaches 
illicitly io the impkint .ind needs less space was used. ] igs. 
8-33 to 8-61 stiow the procedures from impression technique, 
through the finished prosthetics. A diagnostic wax- up during 
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treatment planning is the ideal procedure if any question 
about prosthetic design is presented. Diagnostic impressions 
made directly on the fixtures allow diagnostic waxing and 
planning for the proper abutment selection. The waxing 
before abutment selection save* noi only lime, but alsu 
nioncv. 

PARTIALLY EDENTULOUS — 
UCLA PREPS 

Less-than-ideal implant position and angulation may pre- 
clude the use of any available abutments in the usual fashion, 
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Modification of the UCLA-type abutment may compensate 
for LMhi'tK. lo rnpronii.se caused by unfavorable implant posi 
tion. The patient who is documented had a high smile line 
complicated by implant position, which would reveal not 
only a metal display, but would also prevent adequate aceev> 
for oral hygiene if the available abutments were used in the 
typical manner < Figs. 8-62 and 3-63). Implant angulation 
was labial, which produced screw access holes exiting through 
the facial surface of the prosthetics. Sufficient bone was not 
available for countersinking the implants. Ideally, implants 
should be countersunk, placing the implant head at least 4 
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mm below tissue. T his i.-h especially important in the anleri 
or of the maxilla. The angulaicd abutment allows lor [he 
change of the screw access position, but in this case the angu- 
laled abutment collar displayed metal supragingivally* there - 
by compromising esthetics 'Figs. 8-64 and 8-65). Modified 
UCLA abutments are used to allow acceptable esthetics, along 
with access tor oral hygiene. 

Diagnostic t .i ^ from impressions made directly on the 
fixtures are used to determine abutment design < t ig. K-r-r. i 
The anterior abutments are designed as telescopic coping*, 
using ami rotational I r C I .A* type abutments. The copings are 
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placed in position where the natural tooth abutments are 
located lor ideal esthetics. 

From the master cast mounting, no n hexed UCLA-typc 
abutments are placed onto the two most posterior abut 
ments. The anterior hexed antirolattonal L't 1. A- type abut- 
ments are designed as telescopic preps. The abutments are 
reduced in length for bite relationship { Figs, 8-67 and 8-68), 

A full-contour wax-up is fabricated, and a vinyl poly- 
siloxane matrix is constructed to conform with the facial 
surfaces using antirotjikinat UCLA-type ahutmentSn Cir- 
cumferential clearance of the telescopic preps is reverificd 
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by repositioning the matrix on the master l j>i . I he tele- 
scopic preps are sprued, invested, cast, reclaimed, and then 
fimshu-tl uith a lapping procedurr performed on the inferi- 
or surface of the UCLA abutments to ensure accurate inter- 
face beiween the abutment and implants. The telescopic preps 
are repositioned into place on the master cast (Figs. 8-69 and 
8-70}, and the access holes are blocked oot with utility wax. 
A thin coat ot wax separator is applied to the preps and sur- 
rounding tissue area of the master cast. The matrix is repo- 
sitioned and held in place with s« icky wax. Molten inlay wax 
is flowed into the matrix and around the preps and is allowed 
to solid ify, The matrix is removed, and the master cast is 
remounted on I he articulator. The bite relationship is verified, 
and the bridge superstructure is carved and designed, with 
relieved areas to receive ihe porcelain, The prosthetic super- 
structure is designed to be cemented on the copings and 


screwed directly on the posterior implants using ihe antiro- 
tational UCLA-type abutments (Fig. 8-71); it is sprued, 
invested, cast, reclaimed, and finished to the tdescnpk preps 
and master cast. 

After clinical evaluation flu- prosthetic superstructure is 
ready lor porcelain application. Porcelain is applied, con- 
toured, glazed, and finished < Figs, H-72 to H 

Figs. 8-76 and 8-77 show anterior modified abutments in 
position clinically. Radiographs are used lu verify complete 
abutment seating on the implant head. The final prosthesis 
allows access tor oral hygiene. Esthetic comprom ise caused by 
the screw access position is eliminated, and metal display is 
avoided (Fig. 8-78). The Ti -Adapt abutment discussed in 
Chapter 9 was designed for use in this clinical situation. J he 
computer-generated abutments discussed in Chapter ! 3 are 
also appropriate in this situation for aluilnienl design. 
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SI Wide-Diameter Implants: 
Restorative Considerations 


Suwt C. Lewis 


Wide-diameter implant were hN developed for the Rrane- 
mark Implant System by Dr. Burton Linger. Linger had sev ■ 
era! goals in the development of a wider implant. He felt that 
with greater surface area the wider-diameter implant might 
he better suited tor areas of pn hh Nine quality. In other words, 
the increase in osseointegration quantity would make up for 
the decrease in osscointcgraiion quality. 

Also, in the posterior region of the mouth where the max- 
illarv sinus or mandibular nerve prevents the placement of a 
longer implant, a wide-diameter implant eould be placed it 
adequate bone width is present. Thus while the implant is 
short because of the limited boru height, the added surface 
area of the wide did meter would make up tor the lack of 
heigfrl. In fact, it has been determined that there is as much 
surface area around a 5.0 mm diameter implant that is 8 mm 
tall, j s there is j round a 3.7s mm diameter implant that is H 
mm tall, ' ^ 

Another use of the wide-diameter implant as proposed by 
Linger was to utilize the implant immediately upon removal 
of a failed standard -size implant. In other words, if a 5.75 mm 
diameter implant failed, it could be removed. Then, if ade- 
quate healthy bone remained surrounding the failed site, this 
bone could be immediately prepared for a wider implant. 
The wide-diameter implant could then be placed into this 
newly prepared, heal thy bone. 

Although Linger introduced the wide-diameter implant 
tor the surgical considerations described, the top platform of 
the 5.0 mm diameter implants had the exact same dimensions 
as the standard siae .1,75 mm diameter and l.fJ mm diame- 
ter implants. The si/c of the external hexagon atop the im- 
plant was identical from one implant size to another, and 
the diameter ot the abutment screw- channel was identical as 
well. This made things simple for the restorative dentist since 
the same trammucosaJ abutment cylinders and abutment 
screws would fit either the 5,75 mm. 4.0 mm, or 5.0 mm 
diameter implants. No matter what diameter implant was 
present, the same set of abutments could be utilized, and 
therefore m> could the tame restorative components. For 
instance, the same I mm Esxhetit one abut tm nt and the cor 
responding restorative components would tit the 3.75 mm 
diameter implant, the 4.0 mm diameter implant, and the 5.0 
mm diameter implant t Fig, 9- 1 }. 


MECHANICAL CONSIDERATIONS 

Although the treatment of the edentulous patient with 
ossenintegrated implants has enjoyed tremendous success 
tor over the past 3d years with little need tor ile^gn ehanges 
in implant components, the same cannot be said about the 
treatment of the partially edentulous patient, Esthetic and 
functional demands in treating this patient population have 
required nev* design** and new techniques. One particular 
problem in the partially edentulous patient has been the 
increase in loose and fractured components. To understand 
why these problems have occurred, one must appreciate the 
mechanical characlerist ics ot implants and implant compo- 
nents as well as the differences between the edentulous and 
paniallv edentulous patient. 

When a screw is torqued into position, the stretching of 
the screw is called re/rW. This reload then creates a clamp 
ing force between the two components, being held in place. 
Applied forces that counteract the clamping force will tUMJ 
the potential ability to loosen the screw. Thus if you introduce 
vertical or axial forces into the implant system* these forces 
w ill be well tolerated since they do not act in a wav that will 
separate the components. This is why root-form implants 
and their various components are designed to tolerate verti- 
cal forces exceedingly well. It is lateral forces, or bending, 
that can be quite destructive as they try to separate the two 
components being clamped together. Jf" bending mo men is 
are constantly applied, there will be a much greater incidence 
ot icn;* loosening or fracture resulting from the fatigue cre- 
ated over time. The reason that this is not a significant prob- 
lem in the edentulous patient is because of the tremendous 
bracing support created by cross-arch splinting. Since the 
implants are placed across and around the arch, there is a 
greater chance that any lateral forces introduced to the system 
will be translated into vertical forces. This is called the tripiui 
effect and is similar to silting on a stool with three legs. If the 
three legs are well balanced, it is possible to sit on the edge of 
the stih.N| without tipping over. In the edentulous fixed bridge, 
bending moments are minimized as a result of this tripod 
cfTect. Even if the patient bites on the distal cantilever, intro- 
ducing bending forces through a fulcrum line between the 
two most distal implants, the connection of ihe restoration 
into all the implants anterior to this fulcrum line provides 
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resistance to the binding, resulting in the Ibrces being more 
vertical in nature I Fig. 9-2). The greater the curvature of ihc 
Utb and the more forward the anterior implants are to ihe 
tukrutn line, the greater rhe tripod effect and the greater ihe 
resistance to bending. In ihi-^ scenario ihc disul cantilevers 
can fake greater. The sir lighter acrms the an.h the implants are 
positioned i hi k-ss ihe tripod ttteel jnd the les> resMarue (»» 
bending u ill he present In this scenario, cantilevering is more 
dangerous, hut in general, the edentulous patieni allows for 
the placement of implants around an arch, providing a good 
iripi*J ehVct and excellent resistance to bending. 

When restoring .i unilateral quadrant in a partially eden- 
tulous patient, Ihe potential benefit of the tripod effect IS 
small- Most mechanical problems have occurred in the pos- 
terior region where occlusal forces are great, especially on 
single- or double- implant restorations where the benefit* nl 
tripodding are negligible, 

Along with better treatment planning guidelines and more 
conservative occlusal schemes, n became evident ilul design 
changes would be necessary to decrease the problems of 
bending overload and mechanical fatigue. Wider platforms 
giving wider bases to the restorations, as well as strong r 
mechanical components, would be advantageous for im- 
proved results. 


I 'sing restorations in ihc poster n>i m.iiuhlik as .in exam 
pic. the potential cantilevering and hending is greater buccal - 
lingual than mesial -distal. With the functional cusp in the 
posterior mandible being the buccal cusp, in most situation* 
tremendous bending moments arc applied during centric 
<kl lusvil contact. With a normal -size occlusal table, the bu^al 
cusps of an implant restoration are usually beyond the buccal 
seating surface of the restoration { Fig, 9-3), Therefore when 
the mandibular buccal cusps come into contaci with the 
opposing tooth or a bolus ol food, lateral bending incurs 
toward the buccal. If a tripod effect with three or more 
implants is run present to provide resistance to this bending, 
overload fatigue is possible (Fig. 9-4, A and if). To reduce the 
bending forces, it is advisable to minimize the buccal -lingual 
dimension of the occlusal table The goal is to have the buccal 
Liivp js close j-. possible l<> the buccal seating surtan of the 
restoration, minimizing the buccal cantilever. 

By increasing the size of the implant platlorm. tending 
moments caused by occlusal contacts are decreased { i,e.. the 
buccal cantilever is reduced by the larger platform). The 
wide -diameter imp-Ian I developed by Langer was therefore 
modified so th.it the lop of ihe implant would contain a wider 
platform. Today the wide platform implant contains a 5.1 
mm diameter top versus 4. 1 mm in regular platlorm implants 
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(Fig. 0-5). Additionally, the abutment screw is 2.5 mm in 
diameter in iht wide plattorm implant versus 2,0 mm in the 
regular platform (Fig. 9-6), The brgf r size of the screw, as we'll 
js the jhiliiv to create a lighter screw joint, improve* the 
overall strength of the system. The levels of torque applied 
when tightening the >ibu(menl screws are greater, the pre- 
load in ihu> greater, and the damping force is better. 
(.Combined with the wider platform and the resulting 
decreased potential for bending, this new wide- platform 
system should withstand the forces, of the posterior unilateral 
implant restoration much greater than before. The result is a 
design that not only results in less bending overload because 


of the wider platforms, but also one that could tolerate 
increased bending overload because of the stronger screw 
joints, 

RESTORATIVE DESIGN 

Several titanium 1 rammucosal abutment designs are available 
tor the wide platform implant. Single-tooth restorations use 
the OraOne VVP abutment, whereas multiple- implant 
restorations utilize MirusCone WP abutments \ h'ig. 9-7 t A 
and 3), Additionally, the TiAdapl prepayable titanium abut- 
ments are available for either single-implant or multiple- 
implant restorations ( Fig. 0-8). ( Mote To distinguish among 
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the various implant system diameters with the Branemark 
system, WK RP, and NP coding i» now used: WP denotes 
w ide platform. RP denote* regular platform, and NP denotes 
narrow platform.) 

MULTIPLE IMPLANT 
RESTORATIONS (SCREW 
RETAINED) 

MirusCone WP abutments arc designed for multiple- 
impUnt, screw- retained restorations. They jre available with 
I mm. 2 mm, and * mm collars. The soft -tissue thickness 
determines the appropriate collar height. In the posterior 
region, it is not critical to begin the restoration significantly 
subgingival!)* for esthetic reasons, and therefore a collar is 
selected so as to allow the restoration to begin anywhere from 
approximately I mm beneath the gingival margin to 1 mm 
above. 

|"he Miiw-i I hk' abuimcni is designed lor situation* where 
interocclusal distance is minimal hut the advantages of a tita 
nium abutment are desired. Since wide- platform implants are 
to be used in the posterior region where interocclusaJ limi- 
tations are often a concern, the MirusCone is the abutment 
of choke when determining; jn appropriate abutment tor 
multiple-implant restorations on the wide-platform im- 
plant- A titanium-to-tilanium interface is created at the 
implant/abutment level, a titanium -to-soft tissue interlace ls 
crated by the collar, and the gingival level of restoration can 
be controlled by choosing from the three different collar 
heights, With a 4.2 mm tall gold cylinder, the minimum over- 
all height requirement for restoring the MirusCone WP is 
5.2 mm (with the ] mm collar). 

Additionally* the gold-alloy screws that retain the 
MirusCone WP abutmcnls are tightened with the electric 
torque controller lo 32 Nan compared with 20 Ncm for the 
titanium abutment screws on regular* platform implants (see 
Fig. y-6>. A machine counter-torque protects the system 
during the tightening process. Again, this larger gold-alloy 
abutment screw can apply a much stronger clamping force 
between the abutment and the implant, pnn idirig more- resis- 
tance to any potentially damaging bending moments. 
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As with other abutment systems designed for screw- 
retained restorations,, the MirusCone WP abutment system 
includes transfer impression copings, pickup impression cop- 
ings, laboratory abutment replicas, gold cylinders, and heal- 
ing caps. The prosthetic gold screw, which contains a hex 
head and retains the final restoration, is actually strong 
enough to be tightened (o 20 Ncm compared with 1 r * \cm 
faff the regular-platform gold screws. This larger and stronger 
restorative retaining screw provides a stronger damping force 
between the restoration and the abutment cylinder. 

The restorative seating surface MirusCone WP is 6.0 mm 
versus 4.8 mm for the MirusCone RP and LsthetiCone KB 
Correspondingly, the diameter ol ihe wide-plalform gold 
cylinder is 1.2 mm greater than for the regular- platform gold 
cylinder i Fig. 9-9 l This wider seating surface provides broad- 
er support for the restoration and a decreased potential for 
bending, and it also allows for a more natural restorative 
appearance (Fig. 9-10). Posterior teeth are wider than ante- 
rior teeth, and wide- platform abutments and gold cylinders 
allow for wider restorations. 

All hough the wide-platform system, along with its wider 
platforms and stronger screw joints, arc designed to tolerate 
higher levels of bending forces, it is still advisable to design 
the occlusion as conservatively as possible. Narrow occlusal 
tables, centric contacts as close to the centers of the implants 
as possible. Hal occlusal tables, and a lack of lateral occlusal 
forces all help minimize bending. 

A three-implant screw retained restoration in the postc- 
rmi mandible using the wide-ptattorm components is illus- 
trated in Fig. 9-1 It A to £ 

MULTIPLE IMPLANT 
RESTORATIONS {CEMENT 
RETAINED) 

For clinicians who prefer to fabricate cement- retained 
restorations! the Branemark Implant System provides the 
TiAdjpi abutment system (see Fig, 9-8), These titanium abut- 
ments are screw retained to the implants and allow tor the 
implant restoration to be cement retained rather than screw 
retained, The abutments must be first prepared to the desired 
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configurations. Standard crown and bridge procedures are 
thun performed lor impressions jiiJ dcii\ erv. 

One advantage ol prepared abutments is the ability to 
design the restorative margin to parallel soft-tissue contour, 
ifejg is more critical lor cement- retained restorations then for 
sk re w- retained restorations because strew -retained restora- 
tions usually involve prefabricated machined components 
that provide tor extremely small gaps between the restoration 
j n J the abutment. Cement-retained restorations usually 
result in larger gaps, especially/ when waxing and casting the 
restoration rather then using prefabricated components, and 
these larger gaps can cause considerable harm when they- are 


tew tar subgingival. Removing excess cement at the reslora- 
live margin is also much mitre dtrticLiJt when this margin is 
excessively subgingival. Proper preparation of an abutment 
based tm ihe gingival contour* should make the cemenl 
removal much easier. 

\ concern with ccmentablc restore i on -i is that retries- - 
ability can be much more difficult. If the abutment screw 
loosens and the cement retention remains intact, it could be 
difficult to retrieve the restoration in order to gain access to 
the abutmcnl screw. For this reason, the abutment screw in 
the TiAdapt system is designed to provide an extremely strong 
joint. The gold-alloy abutment screw for the regular-platform 
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series is tightened 32 Ncm. whereas the abutment screw for 
the wjde-nkutorm series is tightened lo 45 Nvm ihig. 9-12). 
Ixtunier- torque is necessary lor either scries. 

A double -implant cement -retailed restoration on one 
wide-plaifnrm and one regular platform implant is illus- 
trated in Fig. <>- 1 3, A to hL 

SINGLE-IMPLANT RESTORATIONS 

The wide -platform implant can be used for single- tooth 
replacement with the CeraOne WP abutment isee Fig. 9-7, 
B). As with CeraOne RP and CeraOne NP abutments, the 


c Restorative Consideration* 


CeraOne WP abutment is designed for cement -retained 
restorations. The CeraOne WP abutment is available with 
I mm, 2 mm, and 3 mm collars. The diameter of the collar 
forming ihe restorative base is ft.O mm compared with 
4,8 mm tor the CeraOne RP.Thc restoration therefore has a 
1.2 mm wider hase, providing for more stability (less potcn 
lial for bending) and improved esthetics in the posterior 
region where teeth aregenerallv wider, Hither a gold cvlitwh-t 
(4.7 mm tall) or burnout pattern can be used to create the 
Itnal porcelain-fused-to-metjl or all- metal restoration ( Fig. 
4-14). The impression coping, healing cap. temporary cap, 
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and laboratory abutment replica jrc simply wider versions of 
I be regular- platform series and are used ma Mmilar fashion. 

The gold -al It iv abutment screw issimikir tn width to the 
MirusGme WP abutment screw (2.5 mm wide compared 
with 2 mm tor the regular ul.ittoi m abutment screws}. The 
QrraOne WP abutment screw can actually be tightened lo 
\? \s.m with the ekvrk u*u\in tonrTolkx \ nudnik turner 
inrtjiie de> ilc is necessary to avoid damaging the hxturc-lo- 
bone anchorage during this procedure. The final resull is an 
extremely strong screw joint. 

TREATMENT PLANNING 
CONSIDERATIONS 

Although the wide- platform implant svstem does have 
advantages both surgically and restoratively, its use in certain 
situations may be contraindicaied. For instance, if j w ide- 
diameter implant is placed in the anterior region where 
buccal- Lingual bone dimension may be marginal* do the 
advantages ot the wide- platform implant outweigh the poten- 
tial harm ol leaving inadequate Hone around the implant? 'lo 
cum p j re this situation with a more familiar dental scenario* 
do the benefits of widening a post outweigh ihe disadvantage 
of overly weakening the tooth? There is a tendency today in 
implant dentistry to think that if the wide-diameter implani 
has advantages over standard-diameter implants, then it 


should be used whenever possible. This thinking is based 
more on a mechanical level then on a biologic level. Ihe 
implant and restoration must ultimately be supported b\ 
bone, a living tissue. Without .idequale hone support, the 
advantages of a stronger pillar could ho overshadowed by 
osseoiiUcgraTuHi failure. It has been found in restorative den- 
tistry that longer posts are muUi more beneficial than wider 
nt>sts when il tomes lo the health of the surrounding tissues 
I ihe tooth). 

Now that ovsenintegrated implants have been used in the 
partially edentulous patient long enough to provide lesson 
from failure, knowledge is available to help determine when 
it might be beneficial to reduce the amount of bone for the 
sakt> of wider components versus preserving as much bone as 
possible and using more standard -sue components. For 
instance, some compromises have been seen when molar 
restorations are supported by single implants (Fig, 9-ISKOn 
occasion, the wide occlusal table rn u u l>e too wide tor the 
supporting implant and the resulting bending moments 
cause complications with the restorative components, the 
bone implant interface, or the integrity of the implant 
itself. Today one would certainlv nmsider ihe use of a 
wide-diameter implant* as well as wider and stronger restora- 
tive components, for the fabrication of an implant -support- 
ed single- molar restoration. However, problems with single 
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fr teeth supported by implants have not occurred to an 
exlenl that would cause one to consider removing addition 
jL bone for the sake of a wider implant. Therefore the use of 
wider- diameter implants posteriorly lior single -tooth restora' 
(inn* can be argued but would be diliicult to justify in the 
anterior region. 

For multiple-implant restorations there have been com 
plieal ions in the posterior region when the restoration is sup- 
ported hv two implant*. The problem* are possibly due to the 
bending moments created hv either lateral force* or axial 
force* Cantilcvercd loo far buccally or lingually, As previously 
stated, the placement of a third implant and the establishment 
• • r .1 inpod cttevl is a tremendous advantage compared with 
two implants, but sometime* it is not possible to place a third 
implant. In these situations the use of wide-diameter im- 
plants may be beneficial. With id e r -eating surfaces for the 
restoration there is less bending overload. With narrow 
occlusal tables and wide -diameter implants, it is possible to 
minimize buccal or lingual bending dramatically. Three 
standard -diameter implant*, are still optirnji beta use of the 
trc-mendous resistance to bending as well as preserving max- 


imum bone around each implant, but if only two implants 
can be placed and adequate bone is present, two wide- 
diameter implants are definitely an advantage over two 
stand j rd diameter implants (Fig. 9- \b,A and B). Therefore, 
in the replacement of two molars when it is not possible to 
bicuspktize one of the molars lor the placement of three 
implants, two wide-diameter implants would be the treat- 
ment of choice. If a premolar and molar are to be placed and 
only two implants are planned* two wide-diameter im 
plants may again be advantageous; however, in the premo- 
lar region the use of a wide-diameter implant may jeopardize 
the quantity of the surrounding bone. In this case perhaps a 
standard-diameter implant could be used in the position of 
the seamd premolar while j. wide -diameter implant is placed 
in the first molar >ite 

There is no doubt (hat decisions concerning implant size 
should be made on a case- by- case basis. In general, howev- 
er* it could be stated that wide- diameter implants should at 
least he considered lot alt %mgte- or double- implant reMDM 
lions in the molar region to maximize the chance for success 
and minimize the potential for maintenance problems. 
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Implant-Assisted Overdentures 


An implant -retained overdenture is an alternative form of 
treatment to the fixed implant prosthesis. The overdenture is 
retained by one of many types of mechanical retention. The 
*knturc may attach on a cast bar fixed to the abutments* or 
it may attach to individual abutments The patient can re 
move the overdenture lor Jcaning. Unconnected abutments 
and the smaller configuration of the attachment bar < in com- 
parison with the fixed implant prosthesis! allow a simplified 
hygiene protocol 

Hjucrils who have worn conventional dentures for many 
years and have undergone extensive ridge resorption may 
require an overdenture lo provide acceptable tissue support. 
The position ol 1 he distal most implant limits the cantilever 
extension with the fixed-implant prosthesis. Patient* may 
not accept the tissue support provided by second premolar or 
first njuLir itti nsions. The overdenture extensions can pro- 
v ide desired tissue support while allowing first- or second - 
molar occlusion. Fewer implants abutments and prusthel 
ic components are required lor an overdenture, greatfy low- 
ering the cost for treatment. Other advantages include less 
component stress and breakage and a simplified technique in 
. most situations. When trauma or resorption has diminished 
The alveolar process in the maxilla, the overdenture may k 1 
more esthetic than the fixed prosthesis becaused of better 
facial contours provided by the denture flange. 

DISADVANTAGES 

Attachments wear with repeated removal and seating of the 
overdenture. Biting the attachment denture to place ma y dis- 
tort or break j Hath men.lv Bone resorption is slowed or 
stopped by implants, stimulating the hone around implants, 
but changes in tissue support for overdentures must be mon- 
itored, and periodic re lines are needed for most patients. 
t o%t> ttir maintaining overdentures may offset the lower ini- 
tial cost of treatment compared with a fixed prosthesis. 

Disadvantages also include potential movement and irr s 
lain hi rroni .1 removable prosthesis or psychological problems 
associated with a removable prosthesis, 

TREATMENT PLANNING 

Panoramic radiographs and mounted diagnostic casts are 
made; intraoral, hejd, and neck examinations are complet- 
ed; and an in-depth patient interview is performed. During 


examination, existing dentures arc evaluated for vertical 
dimension of occlusion, lip and t heck support, and esthetics. 
Models of prosthetic options and pictures or slides of patients 
with different prosthetic options are shown. The patient's 
opinion of tissue support, specifically nasolabial fold T is 
explored. If the existing labial flange is necessarily thick to 
compensate for resorption or if the patient's expectations for 
tissue support include excess support in this area T then an 
overdenture is indicated, unless a bone graft is used 1 Figs. 
10- 1 to 10-3). The buccal corridor and tooth display in the 
existing prosthesis arc evaluated. A patient who shows first 01 
second maxillary molars during maximum smiling may have 
an unacceptable gap with the fixed- implant prosthesis 
because of limited cantilever allowed in the maxilla. An over- 
denture is indicated in this situation also. Atu r pmsthdk 
evaluation and consultation, the patient is referred for sur- 
gical evaluation. After consultations with the surgeon and 
the restorative dentist, discussions about the availability of 
bone for implant placement, and discussions concerning the 
patient x expectations in tight of financial realities, a dcci 
sion can be reached concerning prosthetic options. 

MANDIBLE 

Tissue support in the mental labial fold and external oblique 
region is evaluated. I 'aticnt expectations arc discussed. Models 
of different options are shown, including overdentures with 
various retentive and financial options, as well as the fixed - 
implant prosthesis. Pictures of patients with different pros- 
thetic options may be helpful also. 

As the patient handles the various models and removes 
and replaces the dentures, finger strength and dexterity can 
be evaluated. Exam ma lions, radiographs, rewords, and sur 
gical evaluations use the same procedures as those used with 
the maxillary overdenture. 

OVERDENTURE OPTIONS 

ftitr Attachment System* 

1 . Mechanical 
a. Clips 

b Stud 
c O-rings 

2. Magnetic 


til 
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Uncottntrttd Fixture Option* 

I . Mecha nit. jI 
a. Magnetic 

The bar allai.hmcnc system tor relainine; the ovcrdenture 
ihstrihutes functional force to all implant*. More retentive 
options ore available with the cast bar A number of attach - 
rnenls are available* and most work well if used properly. 
More than one attachment per implant may be used with a 
bar system l only one attachment per implant is possible if no 
bar is Lived to tonnes t implants. The bar attachment systems 
require more component! and higher laboratory expense 
and may he more technique sensitive. Moderate dexterity is 
necessary tor hygiene and placement and removal of the 
overdenture. Position and number of implants will dictate the 
length and distal extension of the bar* as well as the number 
ot attachments used. With four or more implants the bar 
mavbccantilevered Id mm distal to the distal -most implants, 
allowing an overdenture, which is mainlv Implant -support 
ed in the mandible. lewcr implants require a combination of 
tissue and implant support. In the maxilla, four or more 
implants will allow three or more attachments on the bar 
and elimination of full palatal coverage. The final denture 
may have the majority of palatal acrylic removed* leaving the 
overdenlure in a horseshoe configu ration. 


PROCEDURES — MAXILLA 
AND MANDIBLE 

impression procedure* are similar tu those described lor the 
fixed-implanl-suppofled prosthesis. Preliminary alginate 
impressions are made 2 weeks after second -stage surge* v. 
1 he denture is relieved in the area of the abutments and 
relined with a tissue-conditioning material. Custom trays are 
fabricated with vestibular and palatal extensions similar to a 
uimplete demure, The open -window design is used After * 
complete healing the final impression is made The titanium 
hcmosiats and hexagonal wrench are used to verity abut- 
rn en 1 1 ightness. Occasionally, t he abutments may a ppea r right 
and seated but are not completely sealed on the hexagonal 
head ot the implant. I oosening and ^tightening the abut- 
ment or a radiographic verification can determine the seat- 
ing. All plaque and k.ikulus are removed from the abut- 
ments^ and the impression copings are placed I Figs. KM and 
10-5). TTie custom tray is border molded, baseplate wax is 
used to seal the window, and the tray is placed in the mouth 
to capture guide pin positions in the wax (Figs, 10-6 and 
10-7). After adhesive use. the final impression is made. The 
i ray is tilled and is seated completely over the guide pins and 
the impression copings, and border molding is cornpleled(JV 
Hg, td Hi. I he guide pins are loosened, and the impression 
is removed. The laboratory replicas are placed, and the 
impression is poured in diestone as previously described 
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i l-ij^s. 10 H.md l(M Oh The attachment and bar extensions an 
discussed uith ihe laboratory. 

I S pending on the treatment plan, several clipbar attach- 
ments may be considered lor the prustheMs, nu h a> a prcxast 
irlipbjFi j I Snider bar, nr a plastic custom pattern 1 1 Ltder ji.tr 
and < KS System). Additional attachments include stud over- 
denture attachments such a* Sternguld't liRA. O-SO, and 
\i>bclphjrmj s lull attachment Att.iL hmvnN are incorporated 
into the wax pattern design of the bar, sprued, invested, cast, 
and reclaimed in I he normal manner il-igs. 10-1 1 hi I0-I5K 

The casting is evaluated for fit on the abutment*. The 
healing caps are removed, and the abulments are cleaned i»t 


all calculus and plaque. The hexagonal wrenth is used to 
tighten Ihe abutments. The attachment bar is passively 
screwed in place. The framework -abutment interface is 
checked lor accuracy as previously described (Fig. 10-16). 
I he bar ^ seamed and soldered if nevev^rv. When -in .uvu 
rate tu cvUk a processed ha™: tan be made. 

PROCESSED BASE 

A processed base incorporating attachments provides sever 
aJ .advantages when compared with traditional baseplate use. 
The processed base snaps into the attachment bar. pnividing 
stability for intemccltisal records. Denture soreness can be 
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adjusted before delivery of the completed prosthesis. Hit and 
retention from attachments can be perfected before delivery 
also. 

The bar i* placed on the master cast with gold screw*, 
laboratory analogues are pbeed in each attachment (Fig*. 
ID- 1 7 and 10-18). Fast -set p Lister is mixed and flowed over 
the bar, leaving the analogues exposed. The plaster is con- 
toured lo completely cover I he bar with no undercuts. The 
minimum amount of plaster to accomplish this is used. Two 
thicknesses of baseplate wax are placed onto the master cast 
( Fig- 10- 19), extending over normal denture extensions. The 
cut is invested in the usual manner and processed with den- 
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ture acrylic. After pressing, the denture and bar arc carefully 
retrieved from the plaster The attachment bar is separated 
from the attachments in the processed base; it is then snapped 
back into the base to evaluate retention and complete the 
seating of attachments. The base is trimmed and polished 
( Fig. 10-20), A wax occlusion rim is then added ( rig. 10-21 )- 

M AXILLOM ANDIBULAR 
RELATIONS 

The attachment bar is positioned in the mouth. Pressure 
indicator paste is placed on the internal area of the process- 
ed h.iH 1 wind is ie.ited in the mouth. Attachment mention is 
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checked as is potential den lure soreness. If attachments are 
not seated, denture acrylic in the region of the bar may pre- 
vent seating. Examination of the pressure indicator paste pat- 
tern and adjustment will allow complete seating. After com- 
plete seating has occurred, maxillomandibular relations are 
lomplcled, establishing lip support and phonetics Jl (he 
pniperverlka] dimension of occlusion, (.ientrk: relation records 
and tacebow transfer are completed ( Figs. 10-22 and 10-23). 

The baseplate is mounted un a ^-miadiusEablc articulator. 
Condylar writings are made (if appropriate). Wax contours 
that are establish cO 1 during maxillomandibular relations are 
used as guidelines for tooth arrangement. 
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The bar is secured in the patient's mouth, and the trial 
tooth arrangement is evaluated (Fig. 10-24). Esthetics, pho- 
netics, and the vertical dimension of occlusion are evaluated. 
When all parameters are acceptable, another centric relation 
record is made. Denture soreness can again be adjusted 
during this appointment. 

I he denture is processed in the usual manner. After pro- 
cessing, breakout, and J juratory occJusal adjustment haw 
occurred, the ruerdt'imire is again snapped into the attach- 
ment bar Occasionally during processing, acrylic may flow 
into the attainment areas. The acrylic is adjusted again to 
allow complete Mating of the overdenture into the attach 
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ment bar. I"he denture is then polished. The palatal portion 
of the maxillarv denture ma* be removed if four or more 
fixtures are preseni. 

CLINICAL DELIVERY 

[ hedi-niure is again mapped onto the attachment bar ( Figs, 
10-25 and 10-26). Pressure indicator paste is used to adjust 
pi ►tcrinal denture soreness. A centric relation record is made, 
and the denture is remounted in the laboratory tor final 
occlusal refinement. The torque wrench is used to tighten all 
gold screws to 10 Mem. Hygiene and homecare instructions 
are given at this time also. 

MANDIBULAR OV E R DENTURE 
CLIP BAR — TWO'FI XTURE, TISSUE- 
SUPPORTED, USING A PRECAST 
NOBELPHARMA CLIPBAR OR A 
OOLDER BAR 

From a tech meal and economical standpoint, several advan- 
tage* ore realized when using this system. Technically speak- 
ing the system is one of the least complicated because it is a 
simple technique involving two voider Knots that connect 
the bar to the gold cylinders. The kit consists ol two gold 
cylinders, two gold screws, a gold bar, and two dtp retainers 
(Fig. 10-27). 
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SETUP AND SOLDERING 

The gold cylinders are placed onto the abutment replicas and 
secured into place with guide pin screws ( Fig, 10-28). The bar 
is placed between the two gold cylinders (Fig. 10* 29). The pre- 
cast bar is cut lo the required length (Fig. 10-30), The bar is 
positioned between the cylinders and secured into place with 
either sticky wax or ex anoaerylate adhesive (Fig. 10-3 1 ). The 
guide pins are unscrewed, and the bar assembly it* removed 
from the master cast and positioned into a soldering invest - 
ment, Basic soldering techniques are performed using the 
manufacturer's recommended solder ( Fig. 10-32 1. The bar is 
reclaimed from the investment, cleaned, rubber wheeled, and 
polished, using protective measures that wall not damage the 
inferior surface of the gold cylinders (Fig. 10-331. 

The completed cliptur is returned to the dime tor a try 
in to verify accuracy int morally An inaccurate fit require* 
sectioning, indexing, and resoldering the bar (Fig, 10-34). 

OVERDENTURE PROCESSING TO 
NOBELPHARMA CLIPBAR 

E he clipbar is placed on the master cast and held in position 
with gold screws. Ihe two retentive clips arc evenly spaced on 
t be bar between the gold cylinders i Fig, 1 0- 35 J , The ba r and 
the gnld cylinders arc blocked out with dental plaster ( hg 
10-36); theoverdenture wax-up is repositioned on the cast, 
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seaJciiand processed in the normal manner- The overdrnture 
is finished and polished; clip retention is verified on the 
master cast (Figs. 10-37 and 10-38), anil they arc returned to 
the clinic for delivery. 

MANDIBULAR OVERDENTURE 
CLIPBAR— PREFABRICATED 
PLASTIC CLIPBAR PATTERN 

A 1 mm thickness of inlay wax is flowed around the retentive 
surface of gotd cylinder. The cylinders arc placed on the brass 
abutment repka 1 - and are held in pliKe with guide pin screws. 
The distance between abutments is measured and recorded, 
and the prefabricated plastic bar is cut to proper length. The 
inferior borders of the plastic bar are trimmed to conform 
with die topographs ot the ridge between the fixtures. The bar 
is aligned with the retromular pads and is relieved sufficiently 
so that it does not rest on the tissue, thereby minimizing the 
possibility of tissue hyperplasia occurring in the future, yet 
allowing adequate spate for hy giene maintenance. 

The bar is then secured into position with cyanoacrylatc 
adhesive or siickv wax. Adequate dimension must be main- 
tained for strength in the connecting ioinls' different pro- 
portions. 


An indirect spruing teebnicjuc is preferred for thisdipbar 
because \i Midi, rigidity and support for the assembled pat- 
tern. An 8 -gauge wax sprue is placed on the lingual surface of 
each gold cylinder. To ensure the integrity of the retentive sur- 
face of the bar, a third sprue is att.u In-d to the inferior lingual 
surface of I he plastic bar. A 6-gauge. plastic* wax -coated feeder 
kit is placed and %e*. urcd U» the sprued bar. Two 6-gauge wax 
leeder sprues then are attached to the bar. the guide pins are 
removed, and the assembled sprued pattern is weighed to 
determine the amount of alloy that will be needed for the 
casting. The pattern is placed on a sprue former and It 
vacuum invested using a phosphate investment. Burnout and 
casting procedures are performed to the manufacturers 
directions- The dipbar i* cast, reclaimed, cleaned, fit evalu- 
ated to the master cast, and prepared for clinical trial fitting. 

MANDIBULAR OVERDENTURE 
CLIPBAR 

Three- or Four-Implant Supported 

The advantages of the i mplant- supported dipbar include the 
ovcrdenture being secured to the bar at three or four pofi- 
fions, thereby giving at least a tripod retention configura- 
tion (Fig. 10-39). This design can produce great stability in 
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the final prosthesis by using either t dipbar or slud attach- 
ments, or a combination of the two. 

The retentive plastic dip is 5 mm wide; therefore to allow 
adequate n*m a 7 to H mm pLrtk pattern is cut !ur the distal 
t-xtfitMiios The distal extended patterns arc secured with ot- 
1 r l- n it c aui io n t o t he gi iid cy1 inders along the crest of the ridge. 

An indirect spruing technique is the method of prefer 
ence for the clipbar, adding rigidity and support for the 
assembled pattern. An 8-gauge wax sprue is placed on the lin- 
gua! surface of each gold cylinder. To ensure the integrm i »3 
the retentive surface of the bar, a third sprue is attached to the 
inferior lingual surface of the plastic bar. A ft-gauge, plastic, 
wax -coated feeder bar is placed and secured to the sprued bar. 
TV*o 6-gaugc wax feeder sprues are attached to the bar. the 
guide pins are removed, and the assembled sprued pattern s> 
weighed to determine the amount of alloy required for the 
casting. The pattern is placed on a sprue former and is 
vacuum invested, using a high-heat phosphate investment. 
Burnout and casting procedures are performed lo the man- 
ufacturer s directions. 

The clipbar is cast, reclaimed, and cleaned; the fit is eval- 
uated on the master cast. The clipbar is finished and pol- 
ished. 


When the clipbar tit has been verified, the overdenture is 
processed and finished m the usual manner. { Figs. 10-40 to 
10-43). 

OVERDENTURE CLIPBAR — THREE 
TO FOUR FIXTURES WITH 
EXTRACORONAL ATTACHMENTS 

the implant -assisted overdenture is an alter native lo the 
maxillary and the mandibular rised bridge. The prosthetic 
design has a number of advantages. Because of underlying 
bone resorption the extra bulk in the overdenture creates 
more lacul tissue support. The patient's hygiene mainte* 
nance is easier because the removal of the overdenture allows 
greater access for cleaning. In some cases the palate in the 
maxillary overdenture may be removed to enable the patient 
to have a greater thermal sensitivity and increased taste sen- 
sation. 

The impressions for the clipbars are taken in the usual 
manner with open -windowed custom trays. Impression cop- 
ings and guide pins arc placed, and the tissue is impressed 
using vinyl polysdoxane impression materia]. Clinical and 
laboratory procedures axe similar to those shown in Figs. 
10-4 to 10-26* 
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LABORATORY PROCEDURES 

The master casts arc poured and mounted an a semiadjus- 
[able articulator using the inrr.ior.il bile regtstralions. The 
cold cylinders are secured to ihe abutment replicas wiilv gwoV 
pin Mkws. in I. iv wax placed around each gold cylinder, 
and wax is lluwcd to connect each ot ihe cv linden, forming 
j wax bar. 

Uoi \ KA exlf4A'orona] attachment and two* > -S< > Htudi- 
merits an? affixed to the bar waxinp using a surveyor fnr purai* 
li hsm. The iwn extracoronal attachments art? placed distal to 
the posterior abutments on the crest of the ridge. When 


waxing the inferior surfaces, adjacent space must be allowed 
tor proper hygiene. 

On the mandible 1 1 igv 10-44 to HM*f) t two ERA extra 
coronal attainments, alung with two < > NO rings, are used, 
I he O Ml attachments were chosen Ix-cause ot the lack ol 
distance thev have between I he ahulmcnts. This distance does 
noi allow for ERAs or dtpbar design. 

Waxing is similar lu thji stated previously lor the clrpbar 
p rot ecUi res, with I he parallel placemen! ot the U-M ^ .ulilIi 
nunts on the superior surface (as shown). 

The wax pal terns are directly cprued and cast in a normal 
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fashion, listings are reclaimed and reverified to the master 

cast. 

The framework fit is verified passively and secured with 
gold screws. The interlaces between the gold cylinders and the 
abutments arc examined for accuracy ot til. It any discrep' 
amies arc rimed ihe bar is tut, soldering indexes are made, 
and the tratm-wof L is relumed in the laboratory for solder 
in^. II no vh.incjes are to he made to the framework* it is 
returned Jo ihe laboratory tor final pol is hi riband procev»ing 
of the overden lures. 

Overdenturc* are processed using recommended nianu 
fiUturcT'si directions for processing stud attachments. 

CEKA ATTACHMENTS WITH 
SECONDARY FRAMEWORK 
PROCESSED INSIDE 

Oka attachments have been used in dentistry lor precision 
removable partial dentures for decades. The attachment male 
is adjustable for customizing retention, A secondary frame- 
work is cast lo retain the male attachment. The worn attach- 
ments can be replaced easily by unscrewing. 

The patient in He,, in 50 had desired a fixed prosthesK 
originally, t mku grafting was completed with placement of 
seven implants. The patient was a known smoker and con- 
vinced the surgeon that she had quit smoking before the 
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onlay graft was contemplated. She was also advised to wear 
her treatment denture alter grutl replacement tor cosmetics 
only. A soft diet was recommended, and (he denture it .is lo 
be left out at night. The patient was noncom pliant with ihe 
surgeon's wishes, and multiple implants were iosl. Stress in 
the patients life contributed in bci iurting lo smoke again 
after grafting procedures. She also admitted to wearing ihe 
denture 2 A hours per day and lo chewing as well. The tour 
remaining implants were used to fabric j I c an uverdenlure. 
\n .niachmenl bar was cast after a trial denture setup was 
completed I Ftg. 10-51 }. The trial setup is necessary to deter- 
mine if adequate intermaxillary space exists for the 
attachment bar and secondary frame wit hi tot violating free- 
way space. 

The Jtiachmenl bar was made incorporating receptacles 
u n six female components ( Figs, 10-52 lo 10-55}. Only three 
attachments were used initially. Another framework was 
made to be processed into the o vcrdenture while retaining the 
male attachments (see Fig. 10-551. Full palatal coverage was 
used for ihe first year i see Fig. 10-54). The palate was 
removed* and additional attachments were added after I year 
of function I Fig. 10-56). Inadequate tissue contours even 
alter grafting precluded fabricating a fixed prosthesis. An 
overdenture was required to restore facial contour while 
allowing access for hygiene < Figs. 10-57 to ICf M I. Successful 
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treatment with bone grafting is dependent on many factors* 
especially patient compliance. 

UNCONNECTED FIXTURES 

Mjny attachment* have been manufactured for fabricating 
implant- retained iiverden lures without using an attachment 
bar. The attachments arc designed to connect directly lo the 
abutment There arc fewer components and less clinical and 
laboratory time used; therefore fees are lower, making this an 
economic alternative lo an attachment bar-retained over- 
denture. Impressions, try-ins* records, and procedures are 


identical, except that bar fabrication is eliminated. A pro- 
cessed acrylic base allows for a more secure clinical record 
making. 

MAGNETIC ATTACHMENTS 

The development of rare-earl h elemeni magnets has greatly 
increased the magnetic force available for prosthetic retention 
in a clinically applicable m/c. Magnetic systems incorporate 
ihe magnet, which is cither j neodymium- iron -boron alloy 
or a samarium cobalt alloy. Both alloys corrode quickly in oral 
fluids and must be encased in a protective coaling to pre- 




figure 10-57 


Figure 10-58 


CHA PTER 10 Implant- Aukled Orerdcntum 


vent contamination and U»s ■ <: Magnetism. The second part 
ot the magnet system is the ferromagnetic l.i i |vi Figs. 10-62 
and 10-63). This component is designed to screw onto the 
abutment and is made of a ferromagnetic alloy. The magnet 
b retained in the denture. 

The magnets experienced loss of magnetism when ex 
jH>scd lo the hcjl of processing; therefore a plastic magnet 
analogue {if available) must he used until processing has 
been completed. The magnets can be picked up with auto 
polymer wing resin at the delivery" appointment i Figs. 10-64 
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to 1 0-66 J, The Shriner magnet system has a series of labora- 
tory 1 analogue* that allow processed kise tahricaiinns, as well 
as processing with magnet analogues I Fig. 10-67). The 
magnet analogues are unscrewed, and the plastic-encased 
in jgnets are screwed in at the delivery appointment. 

Magnetic systems have shown problems involving corro- 
sion (as previously mentioned). Even with a meial or a plas- 
tic encasement, the iiui.es of masticalion can wear through 
the encasement. Corrosion and rapid loss of magnetism 
occur once the encasement is broken. 
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Osseointegrated Implants in Combination 
with Vascularized Bone Grafts: Surgical and 
Prosthodontic Considerations 

leffrey £. Rubt nstcin 
Seal D. Futratt 
Philip Worthittgton 


SURGICAL CONSIDERATIONS 

Reconstruction ol the mandible and maxilla makes frequent 
m e t od ay of free vascularized tissue transfer. 1 This enables the 
surgeon skilled in micros- jscular techniques tn repair very 
extensive defects arising Irom cancer ablation^ congenital 
anomalies, or trauma. It is important (hat the implant sur- 
geon and the prosthodontist understand the essentials of free 
vascularized gratis and the impact of this relatively recent 
technology on oral rehabilitation. Much has changed since 
microvascular reconstruction of the mandible was first 
described by St ranch and colleagues in Twenty years 

later* Urken and colleagues' reported a series of 71 cases of 
mandibular reconstruction using microvascular free flaps, 
with a success rate of 94%. Fifteen of those patients had 
endosseous implants placed at the lime of the graft and sub- 
sequently wore implant supported prostheses. 

The most obvious advantage of the free vascularized hone 
graft compared wiih the conventional nonvascularircd auto- 
genous graft is that the transferred tissue has its own blood 
supply from the beginning. It docs not have to "gain" a blood 
xupplv trom its immediate new surroundings, which in so 
manv cancer patients has severely impaired vitality as a result 
of surgery and/or irradiation, tn addition, vascularized bone 
primarily heals to native bone T as in a fracture, and may sus- 
tain loading earlier than a non vascularized graft. 

Not all mandibular or maxillary resection detects demand 
reconstruction, but some have such devastating effects on 
function and appearance that it is essential. A prime exam- 
ple is the ntjjor defect in the sym phi-seal region, where rcci m 
slruciion is necessary jnd inherently dittuull and where the 
free vascularized bone graft is the optimal method of repair, 
liy contrast, in the posterior mandible the vascularized bone 
has no overwhelming superiority, and in some cases recon- 
struction mas' not he essential unless the patient wishes to 
have a functional dental restoration. 

The aims of mandibular reconstruction are to restore the 
three-dimensional shape of the jaw, to restore the contours of 
the lower lace while maintaining tongue mobility and ulti- 
mately providing dental prostheses with an acceptable inclu- 
sion, and to provide oral continence. 

For maxillary defects the goals for reconstruction include 
the elimination of a communication kt^'enihe mouth and 
the nasal and/or sinus cavities, the creation of a bony archi- 


tecture that establishes a base of support for implant place- 
men I, and ultimately ihe replacement of the missing denti- 
tion. This effort should facilitate and not compromise speech 
and swallowing and provide a restoration of normal anatom- 
ic contours of the mid face. Free vase ulari/ed tissue is neces- 
sary when the existing structures do not provide enough sup- 
port, stability, and retention lor a prosthesis. 

Factors to consider in planning the reconstruction include 
the site and size of the defect; the associated soft - tissue defi- 
ciency; and the involvement of the skin, muscles, nerves, and 
vessels. Furthermore, the patient may have already been irra- 
diated or may need radiation postoperatively. In planning 
the procedure, the surgeon will consider the patient's age and 
prognosis, general health, diet and activity level, motivation, 
and the family dynamics. Specific indications lor ret on 
stmuion using Iree vascularized grafts include the follow- 
ing: W 

1. l ull-thickness defects (involving the mucosa, bone, and 
skin) 

2. Failure of previous attempts at reconstruction 

3. Severe osteoradionecrosis 

-1. Loss of tooth-bearing segments necessary for functional 
dental restoration 

FLip Selection and Operative Procedure 

Many types of free flaps have been designed and used for 
jaw reconstruction. Those noted here are the ones most com- 
monly used for mandibular and. more res en tlv, maxillary 
^construction. 

Fibula free ffop. .cause the donor site is remote from 
the recipient site, two surgical teams can work simultane- 
ously, one harvesting the composite graft from the leg and the 
other resecting the iaw. 4 This, shortens the total operative 
time for the patient, The fibula has been shown to be suitable 
for the installation of osseointegrated implants. In the adult 
male a length of bone up to 25 cm may be harvested, based 
on the peroneal vessels and accompanied lw a paddle of skin 
and some of the sokus muscle ( Fig. 11-1). The straight fibula 
can be subjected (with care t to multiple wedge osteotomies 
to make the bone conform to the curve of the mandible or 
maxilla. Freedom to rotate the skin paddle relative to the 
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kmc is limited. The bone is mainly cortical, and the effective 
height is commonly about I cm. Refnre choosing this flap, the 
blood supply To the leg is investigated using color -flow 
Oopplcr ultrasonography, which also helps to identify the 
cutaneous perforating vessels. Surprisingly ihe morbidity at 
the donor site is low. In many cases primary skin closure can 
be jdueied: the leg is splinted lor about 4 days, and then 
ambulation begins. 

Mac crest flap, The iliac crest Hap is based on the deep 
circum(k-\ iliac voscl.s and provides a greater quantity of 
Lancellous bone and a greater heigh l of bone than any other 
site (up to 2Hi cm) 1 (Fig. J I -2). The two- team approach is 
feasible, f he graft comes with a skin paddle and/or a muscle 
paddle from the internal oblique muscle. This flap is useful 
tor through -and -through defects (the skin being inset into 
the external detect and the must I c being inset into the or al 
mucosa). Because this flap tends to be very bulky, consider- 
able soft- tissue thinning and recontouring may be needed, At 
the donor site, repair must be meticulous because of the risk 
of hernia. Gait is disturbed for 3 to 4 weeks, and physical 
therapy aids recovery. 

Scopufa flop* The scapula flap is based on the deep cir- 
cumflex scapular vessels and provides a somewhat limited 
volume of bone from the lateral border of the scapula 0 4 Fig. 
ll-3|. The associated skin paddle can be positioned freely 
relative to the bone. With this flap the two- team approach is 
not feasible. I he flap may be appropriate for small osseous 
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defects associated with complicated soft-tissue defects, espe- 
cially in the midface region. 

Radiol forearm flap. The radial forearm I lap provides a 
skin paddle of thin, pliable soft tissue that maybe innervat- 
ed by the antebrachial cutaneous nerve. At the donor site the 
scar is often unsightly. Hone is seldom included I n-^ a use fc.il 
limited in volume and vertsi.al height, therefore making it a 
poor candidate for implant placement, furthermore there is 
a risk of fracture of the radius. A 6- week period of immobi- 
lization is necessary after harvest of the graft. 

Operative procedure* For microvascular bone grafting 
ihe usual sequence of events ts as follows: 

1. If the tumor has not penetrated the mandibular buccal 
bone cortex, a reconstruction plate is adapted to the bone 
with at least three screw holes on either side of the resec- 
tion area, 1 he plate and screws are then removed. 

2. The tumor excision is completed* and the recipient ves- 
sels are identified. 

3. The plate is then reappl ied and strewed mto place. 

4. The graft is harvested, osteotomized a* needed, and adapt- 
ed to the plate and the gap. 

5* Water-tight mucosal closure without lemion is achieved 
in txao rally* 

6. Microvascular anastomoses are completed, and viability 
is assessed. Usually up to 4 hours of warm ischemia time 
can be tolerated. 
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Where the tumor has penetrated the buccal bone cortex, 
ihe reconstruction plate cannot be adapted before tumor 
extirpation. Under these circumstances one may use pin fix- 
.nion n5 ihe retained Ira^mrnts uitls i ht- umdyles in the 
fossae, or j universal reconstruct inn plate may be used to 
achieve the same goal. 

For congenital anomalies and trauma cases, a similar treat* 
mem sequence is followed but modified to accommodate 
individual variation and anatomic requirements that obvi- 
ously vary from those of tumor ablation surgery. Rone place- 
ment may be matched to the mandibular alveolus. Trauma 
may differ in that the initial plating of the fractured segments 
needs to precede introduction of the free-tissue transfer. The 
maxillary cases often present difficulty in obtaining a base of 
bone on which to secure the grafts- Secure fixation is ideally 
achieved al the anterior maxillary and /vgnmatic buttress 
regions. 

Timing of Implant Placement 

implants may be placed into the bone graft at the lime of 
tissue transfer so patient can eniov an earlier return lo func 
lion/ After a period of 4 to 6 months for osseointegration to 
develop, i he implants can be uncovered, the abutments can 
be connected* and a prosthesis can be constructed. Some 
clinicians feel that ii is difficult lo achieve ideal placement of 
the implants under these circumstances and prefer to place 
the implants at a secondary stage. Since the soft tissues so fre- 



quent ty need thinning and adjusting, thai may be done at 
the same time- 
Primary versus Secondary Reconstruction 

If bony reconstruction can be done at the time of tumor 
excision, the patient benefits psychologically and returns lo 
function earlier. This may be particularly important in cases 
where the neoplasm is advanced and the prognosis is poor, 
because early palliation and improvement in the quality of bfe 
is a priority. Furthermore* one ma lor operative procedure is 
always preferred. When the jaw reconstruction is done a 
secondary procedure, the patient will frequently have under- 
gone radiation therapy in the interval. The development of 
scarring during the interval may cause residual parts of the 
mandible to drift out of position, and correcting this mis- 
alignment is sometimes difficult- The resultant ischemia and 
fibrosis rrukt ihe later surgery more difficult; this applies 
also to placement of the vascularized tissue transfer. Success 
in vascularized tissue transfer depends on precise surgery, 
careful postoperative monitoring, and a true team effort with 
early involvement of the nursing staff, speech therapist, and 
others. 

Vascularized Bone Grafts as Recipient 
Sites for Endosseous Implants 

When placing implants into vascularized bone grafts, the 
same meticulous technique must be used as in any other cir- 
cumstance. The vertical height of the available bone is often 
limited, which means that it is advantageous to strive for 
btcortical anchorage whenever possible. The ratio between 
the height ot the superstruciure and the height of the 
endosseous implant — the 5/1 ratio (superstructure/implant 
ratio) — is of great significance from a biomechankal point of 
view (Fig. 11-4). Therefore if the free vascularized bone graft 
(such as a fibula 1 is aligned with the lower border of ihe 
remaining mandible, the S/I ratio may well be unfavorable 
(Fig. 11-5). By deliberately misaligning the fibula section, 
moving it in an occlusal direction by '/2 to I cm, this factor 
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may be much improved. The discrepancy at the lower l>order 
is unlikely to be delectable since I he soli Ussue that accom- 
panies the graft successfully disguises the misalign nvent ( Fig. 
11-6). 

I he Mill i issue lhat surrounds the future abutments is fre- 
quently found to be too think and the Iwsue Lk> mobile to be 
v< t i«l ,k l or v y K i j implant material. Years of experience have 
Ouumi that mobile tissue around implants can result in a 
hvjvrpLsiii. response unless the on! hygiene is impeccable. 
Therefore it is often desirable lo thin the peri-implani 
tissue — sometimes repeatedly — until the tissue is thrn ^ml 
tethered to the hone. 

In summary il may be said ihat the development ot tree 
vascularized (issue transfer has been a major advance in 
cancer reconsi rue live surgery. It is important ihat all mem 
bers of the teams involved — abJulionists* microvascular sur- 
geon, and implant team -should understand ihe nature and 
the problems of each other's work so that their combined 
efforts may yield the maximal benerit for the patient, from 
a practical point oi view il is advantageous that a complete 
treatment plan be developed at the beginning, including plans 
for oral rehabilitation with implant -supported prostheses. 
This plan should be submitted in its entirety to insurance 
carriers so that one may avoid the unfortunate situation 
where a patient i< granted coverage tor the resection and 
bony reconstruction but is later denied coverage for the 
implant surgery and special prosthodontic care that ts so 
necessary 

PROSTHODONTIC 
CONSIDERATIONS 

With the introduction of the aforementioned surgical re- 
construction procedures, a new era has dawned lor rehabil- 
itation of patients who have defects ol the maxilla and/or 
mandible secondary to congenital anomalies, trauma, or 
tumor ablation surgery and postoperative radiotherapy to 
eradicate carcinomas ot the head and neck In the pa*t. lat- 
eral defects of the mandible were not commonly restored to 
publish continuity of the mandible. For anterior defects of 
the mandible, various approaches using allopJastie materials. 


titanium, or Vitallium trays generally proved ineffective 
because of difficulty in maintaining nwu * overage. For uni- 
lateral or anterior maxillary defects in partially dentate 
patients, obturators have proven to be eflectivc reh.ibiliu 
lion. However, lor edentulous patterns or patients who have 
had bilateral total maxtllectomies. prosthodontic rehabilita- 
tion iiften is much tatislJctorA from the standpoint of 
providing a prosthesis that has appropriate support, stabili- 
ty, and retention neccssirv to meet the functional require- 
ments for such patients. 

With the advent and application of both nonvascular ized 
and microvascular tree- flap reconstruction ol both mandibu- 
lar and maxillary surgically created defects and ihe place- 
ment i^l osseointegraleJ impl.inh. meaninglul rehjhihtJtion 
previously only dreamed of is now routinely accomplished. 
However* given the fact that these surgtcal procedures are 
relatively new, much still needs to be learned and no pie 
mented to improve the functional and cosmetic results." The 
following seel ion addresses these concerns and recommends 
solutions based on clinical experience gained thus far. 

MANDIBULAR REHABILITATION 
Posterior Lateral Defects 

for the patient who has the body {or body, ramus, and 
unndyle i resected, restored mandibular continuity is essential 
to restore normal function < Figs, 1 1-7 and It Hi. f.ither non- 
vascuJarized iliac crest grafts or vascularized iiium. fibula, or 
to a lesser extent scapula have been used lo accomplish ihis 
goal (Fig. M-9J. Several considerations must be taken into 
.mount tit adequately provide implant rehabilitation for 
these grafted cases/"' These variables differ for the patient 
who has not undergone mandibular reconstruction and 
include the following; 

1. Tongue tethering 

2. Maintenance of arch form 

3. Oral competency 

A. Vertical dimension of occlusion 

5. Superstructure/ implant ratio 

fi Interabutmentj'intraabutment tissue quality 
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All of these compromises have been shown to preseni sig- 
nificant challenges to satisfactory rehabilitation, 

Tongue tethering secondary Co reconstructive efforts can 
result in a limited and/or aberrant r>mge of motion of the 
tongue, which results in oimpmmtws in speech. scs.illu',% 
tng, jiui nustkalion i rig. ! 1 - in L 1 urtheimore. there nt.ii In' 
sensory and/or motor defii Hs resulting from lumor resection, 
I he lingual contours ot the prosthesis frequently need to be 
modified so the tongue can function in a way that u com- 
patible with the prosthesis rather than antagonistic to it, 
t Vpendmg on the site ol the primary tumor, tongue tether 
mgcun present poskxi or- laterally or anteriorly. Regardless of 
the tethering location, ihis phenomenon impacts negatively 
in ihe making of impressions of the reconstructed anrh and 
implant portion-. | ne Limited range ot motion of the tongue 
can compromise its ability to direct the bolui ot food onto the 
occlusal surfaces of the teeth, thereby compromising the 
patient's ability to cffccliveh masticate. Frequently this com 
promise necessitates reduction of the vertical dimension of 
occlusion to coordinate with the tongue's range of motion. 
Speech compromise can result from tethering of the tongue, 
which can also necessitate allered contours of the prosthesis 
u> improve speech. Assessment ot this concern with a well- 
trained speech pathologist is invaluable in providing assis- 
tance to the patient to maximize his or her speech potential. 


Maintenance of the arch form is critical for the overall 
rehabilitation effort Hating or use of external pin fixation of 
the mandible before resection to maintain the relal ions-hip < l 
the segment l>elore grafting is esseniial. In case* where this 
his not Iven accomplished, the distribution of the implants 
has been unfavorable and necessitates compromises in the 
design of the implant framework and altered contours of the 
prosthesis, and it often results in compromises in lip sup- 
port and tongue posture I Fig> 11-11). 

Vertical dimension ol occlusion is a much more chal- 
lenging issue with patients who have undergone graft recon- 
struction of the mandible. One practical lonsidcraiion is that 
these patients typically are not able to wear conventional 
prostheses after reconsmjetion the prolonged healing inter- 
vals after grafting and subsequent implant placement and 
phase two surgery often lease 1 1 1 L - muscles ot* mastication and 
resultant jaw posture essentially nonfunctional relative to 
occlusal contact, often tor a period of a year or more while 
rehabilitation is being pursued. .Assessment of vertical dimen- 
sion of occlusion in this type of patient is very different than 
tor J patient who is having immediate or conventional den- 
tures labneaced. An estimate needs- to be made, and tvpical- 
Iv one should err on the side of a reduced versus an increased 
vertical dimension ol occlusion relative to the design of the 
prosthesis. Furthermore, it is not uncommon in mandibular 
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bone graft reconstruction patients, particularly those who 
have had radiotherapy, to be dealing: with restriction of oraj 
npening. Sal only docs this compromise the vertical dimen- 
sion of occlusion, hut il also limit* access to the oral cavity far 
plat in g component* such as imp session copings, trays* and so 
on i Fig. 1 1 12, .A and B). Implant surgery is often performed 
for patients under general anesthesia, during winch time the 
patient is asleep and paralyzed, creating a very different envi- 
ronment relative to oral opening when compared with the 
patient being awake and the muscles of mastication fully 
active, Therefore clinical prosthodontie procedures general- 
ly have more limited oral access when com pared with the 
patient's surgkal management. 

Oral competency also factors into this patient population 
as a complication that affects the prosthesis design. For 
patients who have lost motor function and/or sensation to the 
lip secondary to resection and reconstruction* control ol 
saliva and the food bolus becomes significantly more chal- 
lenging i Fig. 1 1-I3>. l>eveloping the contours of the pros- 
thesis that appropriately support the lip, assist in allowing the 
patient to achieve oral vaJvmg, and do not contribute to lip 
biting are often difficult to accomplish. As previous K stated 
the vertical dimension of occlusion directly affects whether 
the patient can successfully achieve oral competency. A pros- 
thetic design that does not provide the patient with the poten- 
tial for achieving oral competency is a failure despite pro- 
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viding the patient with improved masticatory function and 
esthetics. 

Soft-tissue management around and between abutments 
is another critical factor in achieving success with impla.nl 
rehabilitation of the graft reconstruction patient. More often 
than not, the oral lopogTapby after grafting results in aliered 
anatomy that is devoid of j gingivuhiKcal or lingual sulcus as 
well as provision for a /one of attached tissue in the region 
where transmucosal abutments come through the graft, 
Tissue movement about the abutments during normal oral 
function results in iwmatt ached tissues becoming irritated 
and inflamed (Fig, ll-H). This, combined with the patient 
having more difficulty maintaining j pLupie free environ- 
ment around these abutments, can result in an unfavorable 
tissue response. Successful implant prosthodontie treatment 
is entirely dependent on maintenance of i issue health to 
ensure long-term service. 

Graft placement to align the graft with the inferior border 
of the mandible often results in an unfavorable 5/1 ratio 
Secondary grafting io onlay a graft to increase its vertical 
height has been attempted bul union mutely rarely results in 
restoration of the original height of the jaw. At present, the 
S/l ratio does not seem to have any bearing on the conven- 
tional dogma related to the crown/ root ratio for natural teeth. 
Although a crown/root ratio of a least 1:1 is considered ideal, 
it is nut uncommon for the S/l ratio in graft fecoostruction 
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patients to exceed 3: 1 ( Figs. M-3 and 11-15). The replacement 
at missing teeth and supporting structures necessitated in 
these cases has been accomplished with a variety of pros- 
thetic designs and materials. A conventional hybrid design is 
one option, using acrylic leerh procured m .a framework 
wnh gingival shade resin. Porcelain hised to metal can also be 
used with either gingival shade resin veneer or gingival shade 
porcelain (Figs, 1 1-16 and 1 1 -17). If hygiene access is com- 
promised, jn overdenture ivpe JtM^n he ninsidered la 
allow for removal uf the dental portion of the prosthesis, 
which provides access to the abutments and the supporting 
bar or tree standing implant overdenture retainers on indi- 


vidual abutments ( Fig. 1 1 - 18, ,4 and B). Longer follow -up is 
needed to determine wh.it an JneptaHc ratio should be as a 
treatment goal. Patients thus far treated with what are 
thought to be unfavorable S/l ratios have not as yet expert- 
l riLcd implant loss, prosthesis fadttrr, or other complications. 

The edentulous patient who has had tumor resection and 
graft reconstruction generally w not a candidate for success- 
ful function with a conventional tissue- supported prosthesis. 
Although some center* have advocated the use of implant 
ovendentures as the treatment of choice* it is the experience 
of the authors that a nonremovable i m plan I -supported pros- 
diesis is preferable when possible. In particular, the patient 
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who has had both surgery and radiation treatment seems to 
benefit most by not having the prosthesis supported by the 
ik-ilil'".. lo dau iMir lciuci hj> ciiioved .1 hiiih level ol 
>.ikii^ with edentulous patients who have had surgical resec- 
tion/graft reconstruction, implant pLued secondarily, and 
restoration with implant-supported prostheses. Similarly, 
patients who have had surgical resect ion/ graft reconstruc- 
tion, postoperative radi.il ion. im plant placement with pre- 
placcmnl and postpjacemenl hyperbaric oxygen treatment 
(i.C-*the Marx protocol" Kand an implant -supported pros- 
theses have also experienced a high level of success tFigs. 
1 1-7. 1 1 1 1*1 9, and 1 1 -20 ) , In tacl t over a period of more 
thin 10 vears, ihe authors have not experienced implant loss 
in anv patient who has Iliad radiation treatment, hyperbaric 
oxygen, and implant*, placed in the anterior mandible. The 
result*; of these consecutively treated patients arc currently 
beinji prepared for publication. 

Anterior Arch Reconstruction 

Patient* having the anterior arch of the mandible recon- 
structed have been treated with a nonremovable implant - 
supported prostheses. As previously stated, the quality of the 
soft tissue around the j hutments and the sulcus depth, such 
T h At access for 0 ral h vgiene procedures can be accompli shed, 
are critical for long- term success (Fig 1 1 -21M and B), 


Partially Edentulous Reconstruction 

Tor partially edentulous patients, graft placement typical U 
results in an unfavorable S/l ratio and a lack of attached tissue 
about the implant abutmenls Although neither ot these con- 
cerns has been insurmounuhk •. it is n>o early to determine 
their effects on long- term survival of these rehabilitative' 
efforts. 

WectroJysis is often necessary io eliminate hair growth of 
fibula microvascular tlaps ( Fig. 11-22, A and H). A variety of 
designs for prosthodomic rehabilitation, both fixed and 
removable, have been employed tor partially edentulous 
patients. The chief concern for the partially edentulous 
patient is the replacement of not only the missing teeth but 
also of the supporting structures. In this regard it is critical 
that access tor abutment hygiene In: given strong umsidera- 
lion in the prosthesis design. Soft -tissue complications sec- 
ondary to j. lack of attached tissue have been proven to be a 
significant management problem. 

MAXILLARY RECONSTRUCTION 

Use of various bone grafts to restore continuity lo the 
mandible has led to a natural extension of these techniques 
i^n ma\illar> detects. Although partially edentulous patients 
have functioned luccessfully with obturator prostheses, a 
[n od toward closure ol oral; antral and/or sinus communi- 
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cations is currently heme, pursued to eliminate the need for 
a removable obturator prosthesis. In its place are attempts lo 
provide jo adequate volume of hone and soft tissue to pro- 
vide a base mio which implants can be plated and ultimate 
missing dentition restored. This more recent application of 
impLini ic-fm hi Illation at our center has proven to be even 
more challenging from a surgical implant placement and 
prosthodontic perspective. Although there is some overlap 
regarding concerns, for surgical reconstruct ion/ implant 
prosthcxJontiL rehabilitation of the maxilla as compared with 
the mandible, there are also other factors that are unique to 
maxillary rehabilitative efforts that are elucidated in this 
section. 

Bilateral total maxilleclomy perhaps is the ultimate reha 
hilitahon challenge- In the past, rehabilitation efforts of unre- 
constructed defects were more an exercise in futility rather 
rhiin meaningfully restoring the patient lo normal oral func- 
tion. iVrtupstheahiltiv to surgically reconstruct an entire max- 
illa results in the most dramatic rehabilitation currently avail- 
able to date in the head and neck region. Grafting, implant 
placement, and fabrication of an implant -supported pros- 
thesis that restores speech,, swallowing, mastication, and deg- 
lutition to a patient with no potential for normal oral func- 
tion is indeed dramatic. In the few cases treated thus far the 
authors have experienced prosthodontic designs thai have 


required the development of anterior and buccal canlilewrv 
that exceed conventional dogma for maxillary implant reha- 
bilitation for those edentulous patients restored with maxil- 
lary imp Ian l -supported prostheses. Although it is ^eneralh 
recommended that posterior cantilevers do not exceed 10 
mm for maxillary implant prostheses* 11 do specific recom- 
mendations relative to anterior cantilevering have been 
reported. One such example of a prosthetic design necessi- 
tated an anierior cantilever of 20 mm I rig, 1 1 -23, A > to allow 
for appropriate anterior tooth position and a buccal can* 
tilever of 10 mm (Fig. 1 1-23, H) on the left that would be 
compatible w ith the arch form and tooth position of the 
existing mandibular leeth. This design was dictated by 
implant placement in a maxilla rccorisirucied with a vascu- 
larized tibuia graft aher hilaieral u kjI m.i \ il ,i\ tomy where the 
arch form was foreshortened and posterior to the original 
preresection configuration. To allow for appropriate tooth 
position and lip support, the implant -supported prosthesis 
was designed so that it would accommodate the arch form 
and kioth position of the patient 's existing mandibular teeth 
i Fig. 1 1 -24. A to Q. Similarly. Fig. 1 1-25, A and H demon- 
strates the same situation for a patient whose maxilla was 
reconstructed with a scapula vascularized graft. 

Although it is not uncommon for implant surgeon*- lo be 
ailKi/ed lor less than optimal implant placemen! despite 
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being pro 1 * ided surgical templates u> assist in ihis decision- 
nuking process, the reconstructed maxilla apparently puts 
this concern in an entirely new realm. Furthermore* it is not 
known what the long-term pnwpcit* tor continued osseoin- 
tcgraimn are for these exi^ivelv long jnterior cantilevers for 
implants placed in grafted reconstructed maxillas. 

Provisional restorations converted from prcimplant 
placement tissue-borne prostheses {generally used to accom- 
plish surgical stent fabrication) are developed by indexing 
temporary' cylinders (polymer) inlo the treatment prosthe- 
sis and then cutting hack to the anticipated contours of the 



Figure I I -24, A 


implant - supported prosthesis that is being planned for long- 
term use. These provisional restorations have served a vari- 
ety of (unctions: 

1 . Provide provisional I progressive) loading to the implants 

and hone graft. 
"L Allow the patient to assess the prosthetic design. 

3. See what difficulties might result relative to oral hy giene 

4. Test the contours of the prosthesis relative to facilitating 
speech and swallowing, 

5. Assist in determining appropriate lip support and verli- 
caJ dimension of occlusion. 

ihenerallv speaking. The greater thcanatonik compromise, the 
greater the need for a provisional restoration to assist in the 
assessment and ultimate design of the long-term treatment. 
Furthermore, provisional restorations provide tor earlier 
rehabilitation of the patient and also provide for a spare pros- 
thesis once treatment is completed. 

SUMMARY 

Patients with significant compromise to their oral anatomy 
associated with loss resulting from trauma, cancer ablation 
surgery, or maldevelopmcnt of the jaws arc now able to be 
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Figure 11-24, C 
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rt rubilitated using vascularized grafts lhat import bone and 
soft tisiiii: in the onl cavity tn restore these compromise of 
I he oral anatomy. With these grafts as a base for rehabilitation* 
dental implant-* can be placed and used as a suppon system 
tor repl.uinji missing dentition jiui assoualed si ructur t -> 
Although these new techniques are in their infancy, further 
refinements will certain I v uuumue to enhance these reha 
bititation efforts, Patients with severely compromised oral 
anatomy can be provided with vastly improved oral func- 
tion, 
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The patients presented in this chapter have implam -Mip- 
parted prostheses restoring 0 variety of congenital and 
acquired delects. The prosthetic and laboratory technique** 
are beyond the scope of Mils test but are shown as further 
example*, ol implant applications. 

BONE GRAFTING— ONCOLOGIC 
DEFECTS 

The patient in Figs. 12-1 and \2-2 had resections for amelo- 
blastoma at ages 3 weeks and 6 months. Treatment partial* 
wen? worn by the patient until the age of 18 years. Radio 
graphs i»I die anatomic defect can be seen in Figs, 12-3 and 
[1-4. Bone was hat voted from the iliac crest and grafted 
onto the maxillan. defect. These implants weir placed in the 



Figyr* 12-1 


graft (Figs. 1 2-5 and 12-bK The finished prosthesis is seen in 
Figs. 12*6 to 12-11. 

MANDIBULAR SPLIT-FRAME 
PROSTHESIS 

1 he patient shown in Figs. 12-12 to 12-16 had implants 
angled such that the screw access holes interfered with the 
strength and esthetics of the i nasal edges of the anterior 
teeth Nhc atso lud a hysterical reaction to the display of 2 to 
3 mm of abutment, which was only visible during photog- 
raphs with the maximum retraction of the lower lip. A split- 
frame prosthesis was designed to provide a superstructure 
tlui compensated lor implant angulation and provided cov- 
erage of the abutments down to the mucosa. This design ivjs 
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first presented by Patrick Henry, DDS i Perth. Australia). 
Dovetail attachments I PD) were placed fmn/itntalh parallel 
10 one another in the inter in r w re w- retained >oymcnl. [He 
veneered superior Iramcwork was retained with let screws. 

ACQUIRED AND CONGENITAL 
DEFECTS 

I left palate patients and patients who have had surgical reset - 
itnns (or tumor removal may have anatomic detects that 
require prosthetic replacement. Traditional proiiheiics neces- 
sitate the use of existing teeth or other anatomy for retaining 



Figure 12-13 



Figure 11-17 


the prosthesis. The lack of retention tor prosthetics often 
leaves the patient severely compromised nanciaunaily. Implant 
placement provides much grealer retention tin prosthetics, 
improving spefth and other functions (Fig- 12-17)* 

MAXILLECTOMY DEFECTS 

The patient in Fi^ 12- IK has a left maxjlleclomy remote 
a squamous cell carcinoma. She had worn an edentulous 
obturator for 20 years with lullc >tKLess. ller >pecch was 
hypernasal. Food and licjuids leaked out of her nose during 
deglutition. Three implant* were placed in the remaining 
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maxillary alveolu*. A Iramcwork was made that incorporat- 
ed three FRA coronal attachment* iKigi- 12-19 and 12-20). 
An obturator was fabricated that engaged the attachment 
bar iFigs. 12-21 \o 12-23)* The implant supo"* 1 ^ proslhc 
vis jiave ihe patient much beltcf function. Her ability to eat 
a proper diet was enhanced, and her speech was greatly 
improved. 

CLEFT PALATE REHABILITATION 

Cleft pa Kile patients have functional detects that are similar 
to those of the masillectomy patient. Implant -retained pros- 
thetics improve all oral functions including speech, chewinfu 



Figure 



Figure I I'll 


and swallowing. The patient in Fijj. 12-24 had seven implants 
pl.u l l! to support an attachment bar that could incorporate 
CEKA coronal attachments (Figi, 12-25 and 12 26). The 
obturator encompassed the male portion of the attachment 
system (Figs* 12-27 and 12-28), The finished prosthesis is 
seen in Fig. 12-29. 

CRANIOFACIAL PROSTHETICS 

Hone outside the oral cavity has capabilities fnrosseointegra- 
tion similar to those of intraoral bone. Patients with acquired 
or congenital craniofacial defects can benefit Iron) implant 
placemen i also. Plastic surgery provides the ideal recon- 



figure 1 1*M 


struct ion to correct anatomic defects; however, it ha* its limits 
a* fir as esthei k replacement for craniofacial defects is con- 
cerned. Fig. 12-30 shows auricular reconstruction after eight 
surgaal procedures. Prosthetic replacements provide a more 
esthetic result. Scarring and pain from multiple grafting pro- 
cedures are eliminated using implant- retained prosthetics. 

The patient in Fig. 12-31 has hemifacial microsomia. The 
right ear remnant is seen in relation to implant position. 
Three implants svt're integrated, but only two were used be- 
ljusc the third implant was in the hairline and was not essen 
tial tor retention. Impressions were made, ami a p>ld bar was 
fabricated using traditional components (Fig. 12-32}. An 
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acrylic framework was used to house three gold clips. The ear 
was waxed on the master cast, incorporating the acrylic 
matrix w ith clips. The ear was invested, and intrinsically 
stained silicone was processed in the mold I Fig, 12-34). The 
finished auricular prosthesis is seen in Figs. 12-35 to 12-37. 

Extrinsic staining wa* completed before prosthetic deliv- 
ers. 1 he irti plant -retained prosthesis has several advantages 
over an adhesive- retained prosthesis. Stability and retention 
are greatly increased with clip bar retention. Athletic pur- 
suit* are possible without dislodging the prosthesis. Patients 
who desire to wear an earring can do so without worrying 
about the ear tailing off. The use of adhesive* and the daily 
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cleaning of a nnrmal prosthesis wear down borders and the 
tinting tnjv he distoned, wht-rcas ihe implant retained auric- 
ular prosthesis mav laM several more year* without replace- 
nieni. I he mi plan l- retained craniofacial prosthesis greatly 
enhances the patient's quality of life, 

CASE REPORT: DISTRACTION 
OSTEOGENESIS 

« This section authored h> Robert Steadman i 

f.H. is a 68-vear-old Caucasian male patient referred bv his 
family dentist for enucleation of a cystic -appearing lesion in 
the left mandible intern n region and surgical removal of ad- 
M cent second molar A .IX A. * I*. Panorex radiograph showed 
the extent of the lesion 7 cm left posterior mandible and dis- 
tal root resorption of the second molar tooth A.RA. #18 ( Fig 
12-58}. Surgical enucleation ul the lesion and removal of 
AiX.V - 1 k were discuv^d with the patient, and his informed 
convent was obtained. Preoperative history and a physical 
examination were unremarkable except for a sensitivity io 
certain forms ut adhesive tape and borderline hypertension. 
The patient was nut currently taking any medkations- 

Initial Biopsy* and Pathologist Report 

10/28/96: The patient was admitted to the day surgery 
department of the hospital* and enucleation of the 7 cm left 



Figure 12-11 



nundible lesion and surgical removal of A .DA #18 were 
accomplished under general anesthesia {Fig. 12-39). Clini- 
cally, ihc lesion xvjs seen |.» be bilocular and had eroded 
rhuugh the Ungual plate. The patient's ret overt proceeded 
^ erv well. 

A tew day* later, the pathologist's report was received. I he 
pathologist interpreted the tissue as jn ameloblastoma lmmi 
posed of irregular nest* of cells showing palisaded amelo- 
blasts with central stellate reticulum cells. The pattern was 
variable from one area to another because of intcrdigitattng 
nests of tumor, which frequently tunned a complex pattern. 

The pathology report results were discussed with the 
patient, including the risk of recurrence "1 the jmelohla* 
torna. Surgical resection and possible aJternative treatments 
were reviewed with the patient in detail, and his informed 
consent was obtained. I he patient chose reset tn m w 3th .ipph 
cation of a reconstruction bone plate. The patient elected 
not to undertajee immediate bone grafting. The process of 
distraction osteogenesis was discussed with the patient. 

Definitive Mandible Resection 

1/ 13/97: The patient was admitted to the hospital, and 
resection of the left mandible ameloblastoma as accomplished 
( Fig. 12-40). A Synthes brand reconstruction bone plate was 
placed in the buccal cortex of the mandible from the proxi- 
mal mandible segment across the resected area to the ante 
rior mandible, contoured, jnd then removed. The first and 
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second premolar* and the first molar were removed. A soft 
n^uc excision was designed to eiivom|\tN> ihe lingual region 
of eroded tissue. The bony osteotomy distal was completed 
from the coronnki notch area interiorly to the mandibular 
angle in a vertical suhcondylar style osteotomy with a width 
of 1 1 mm from the posterior mandible. The anterior ver- 
tical bony osteotomy was completed distal to the second pre- 
molar region. The soft tissue incision* wt-re completed, and 
the resected specimen was delivered. The previously con- 
toured Svnthc^ brand reconstruct ton bone pJatt' was secured 
on the buccal Cortex of the mandible from the proximal 
mandible vrgnicnt across the resected area to the anterior 



Figure 12-31 



Figure 12-37 



Figure 12-39 


mandible (Fig, 12-41 ). Occlusion was verified, and the soft 
tissue was closed with a small Jackson- Pratt style drain in 
place. I he patient had a satisfactory postoperative course, 
lite postoperative pathulogy report revealed margins clear of 
tumor. 

Reconstructive Phase: 

Transport Distraction Osteogenesis 

Distraction osteogenesis was reviewed j^ain with 
the patient, as was the role of the patient and spouse in acti- 
vation of the appliance on j daiiv bisi* ,is \\k-\\ as appliance 
hygiene. 
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^/l 3.^7: A Kl-S Martin/ ACE-Mirmed brand multiplanar 
osteogenesis distracTor was applied to the lefi mandible < Figs. 
12-42 lu 1 2 -46K A transport disk nt n until bio hone of \t> 
mm thickness was cre*iu\l l*v nuking a vertical osteotomy 
through the premolar area. Two pins were applied at each hx- 
alum point engaging the anterior mandible* transport disk* 
and proximal condylar segment. Sofl tissue was dosed, and 
pin dressings were placed. The patient was discharged with 
detailed home instruct ion*. 
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Figure 


Appliance Activation: Distraction 
Osteogenesis 

I. latency phase. After an initial osseous and sort tissue la 
icncy healing period ol 7 days, the appliance was activa- 
ted. On 4/22/97* the rider stabilization screw was released 
and the advancement screw was turned to distract the 
transport disk toward the posterior resetled defect I mm. 
Mil- appliance rider stabilization screw was then secured. 
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2. R*U& TTw initial activation cycle with J rate of 1.0 mm/day 
was completed in the office a> -i demonstration fur I he pa- 
tient and his wife, and the patient's *rcwd river was deliv- 
ered. 

J. Rhythm. To simplify treatment and increase compliance. 
irhtihiiHil i mm -i lIjs waM.hosen. Yn alternate o|ll,5 mm 
tu ice-a-day rate and rhythm could have been selected. 
The patient was Ken in IheottKe weekly, dis!rjUn»n nkvi 
suremcnts were recorded* and pentnlic panorex radio- 
graphs were evaluated. The Synth** brand reconstruc- 
tion plate served as a buccal guide for movement of the 
transport disk portion of the apparatus I >iMractinn was 
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completed by with a net gain of 55 mm osseous 

and soft tissue envelope ( Figs 1 2-47 ?o 12-5-1). 
4, Fixation. Appliance fixation was maintained until the 
docking procedure had been completed and a definite 
cortex could be visualized in the distracted bone. 

Docking Procedure: Implant Stage I 

The patient was readmitted to the hospital. The 
proximal posterior portion of the distracted mandible bone 
was exposed via a skin incision, the fibrocartilage cap was 
removed, che inferior ramus was exposed, and the two por- 
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lion* of the mandible were untie J. Small portions ol iliac 
hone were placed tn rill in small gap* and fill oul contour. This 
completed ihe ducking manemer. A ain^rvatixc nr.il inci- 
sion pcniiuted placement of three Brancmark titanium 
dental jnipLmr- .interiorl* in the newly formed osteodis- 
iracted hone on ihe Lit m.indihle, 

1. Anterior. -\ X 18 mm 'Nl*i imphi in placed tn prenmljr 
region. 

2. Middle. 5 x 13 mm ( VVP) implant renter point placed 7 
mm posterior toil) center. 

3. Posterior. 5 x 13 mm i WPt implant center potnl placed 
10 mm posterior to 1 2) center. Tissue was closed with 4- 
0 monocrvl suture. 

These procedures were tompletcd under general anes- 
thesia. 

Implant Stage II and Vestibular Extension 

7/20/98: The patient was admitted to the hospital, the 
three hrancrnark implants were uncovered, and 5.5 healing 
i hutments were placed. A u-stibular extension was accom- 
plished by exposing periosteum 1 cm to buccal and lingual of 
implant area and placement of a 2 X 4 cm Alloderm brand 
acellular dermis graft. Four- millimeter fenestrations were 
placed in the Alloderm graft material over the implant sites. 
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The gratt was stabilized by the projecting healing abutment 
and peripheral sutures. A Cac Pack brand periodontal dress- 
ing was plated i l : ig 12-551. The packing was removed at 7 
days (Fig 12-56), The Allodcrm graft derm hi si rated saii statu- 
tory initial healing and placement. Permanent abutments 
were placed after removal ot the periodontal packing! 

L Anterior 3 mm standard I S\' > abutment. 

2. Mid position 2 mm (VVP) abuimeni. 

3, Posterior ( Wp) abutment. 

Soft tissue contours were adjusted with the CO , laser,, and 
the patient was prepared for prosthetic reconstruction. 
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Procera Abutment: Computer-Generated 
Custom Prosthetics 


Bricn tt. Lang 
David I Rcttmr* 


The evolution m prophetic treatment protocols and the many 
J cruris of transmucosal components that have been intro- 
duced to the prulession have been in response to resultant 
implant placements functional requirements, and the csthct - 
it s demands of (he patient. Hie number and variety of abut 
merit* available have been the direct result of the need to 
better orient the implant to the occlusal plane to facilitate 
prosthetic therapy. Implant positioning is often dictated by 
the anatomic features of the jaw bone and the quality and 
quantity of hone present. Although the surgeon has attempt* 
ed lo create parallelism m the placement oi implants to facil- 
itate prosthetic management, the results mjv not be suitable 
for rccon si rust inns. Maior modifications may he necessary to 
correct alignment through the use ol trans mucosa I compo- 
nentary\ connecting the implant to the dental reconstruct 
I tons 

Recently, custom abutments in Titanium have entered the 
marketplace where an abutment can be designed by a com- 
puter and forwarded to a manufacturing facility hv modem 
where the abutment is machined to the exact spec i he j turn 
developed in the designing process. This new method, called 
the Proccrti abutment ( Nobd Biocare AB>Goicborg, Sweden ), 
provides the clinician with the opportunity lo obtain an 
"abutment solution for every situation." The abutment is 
designed in one of the Nobel Biocarc Network laboratories 
and fabricated in a manufacturing facility remote from the 
laboratory. When completed, the Procera abutment is 
returned to the Network laboratory for tinali/ation of the 
implant restoration by the dental technician. 

DESIGNING THE 
PROCERA ABUTMENT 

I he Procera t ^add 3D program is part of the Procera Cadd 
:|) software used in the CADyCAM process ol designing and 
manufacturing the Primer a Allt :eram crown. The first screen 
in Procera Cadd 3D that appears on the computer pro* ide% 
the folkiwing command controls: ( I j Stain Image, {2) Camera 
View*. (J) Adjust Content, and (4 1 Main Menu (Fig. 13-1). 

The object m the window in the center of the screen in the 
Miit n image is the platform, which represents either a max- 
tllarv or a mandibular cast. The abutments will be designed 
on this platform using several of the command buttons and 
"tools" specific to the program. The positioning and/or ori- 


entation of the platform and/or an object on the platform are 
controlled using the Camera Views buttons located to the 
left of I he center screen and the .\titust Canteru window locat- 
ed to the right of the center screen. The Camera Views and the 
Adfust Camera controls remain active throughout tht various 
activities of the abutment program. 

The Camera Views buttons project the various camera 
angles thai can be activated m viewing the platform and 
objects in the Main Image. 1'he Adjust Camera screen ori- 
ents the position of the earnera to the obiect on the platform 
in the center screen. The operator is able lo rotate the camera, 
move the camera, jnd /ootn in and out. The object on the 
platform can be viewed in low. medium, or high resolution 
by pressing the Redraw button located in the Adjust (Camera 
window. 

The Mom Menu located in the bottom port ton of this first 
screen lists the different lunctums within the program (Fig. 
13-2). All of the functions are used during some aspect of the 
design process. The Object Module System is used in selecting 
the abutment for a given location (Figs, 13-3 and 13-4). The 
Minr Object menu is used lo align the implant in the dental 
arch (Fig. 13-51. The alignment is achieved through visual- 
ization of the spatial relationship of a special guide T-bar 
attached to the abutment analog of the master casi and then 
creating ifm vime relationship in the virtual module on the 
\hnr Object screens ( Fig. 13-6). The implant and abutment 
default objects that appear on the Men? Ohicct screens can be 
moved horizontally and vertically using those adjustment 
buttons. The default position of the abutment can be rotat- 
ed using the Rotate T-Har button until the position of the vir- 
lual T-bar on the screen is as close as possible to the position 
of the physical T-bar on the master cast, 

When a match of the virtual alignment and the actual 
alignment on the master cast has been completed, the 
Abutment Design menu is selected from the Mum Menu (Fig. 
13*7}. These screens provide adjustment of the widlh and 
height of the abutment collar in both the mesial/distal and 
facial lingual directions. The ahutmcnt collar can be tilted* 
and the finish line can be raised or lowered to create the 
appropriate emergence profile, The body of the abutment 
can also be bodily moved horizontally right or left, increased 
or decreased :n widlh, lilted, and adjusted in height. Guide 
>calcs are available to assist the operator in designing the 
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abutment collar, body, and overall height. If the angle formed 
below the finish line \s <i»n steep, a red dot appears on the 
screen indicating, thai an adjustment is needed to correct the 
design (Fig. 13-8.3. 

1 inallv rhe rnK'erj ahutinetn nY'sign is saved to a file using 
the frif* HiiHilitr menu, which also prepares the data for 
transfer by modem to the mJiiiiLu luring faeilttv. Within a 
tew djys the finished Procera ahulmcnl is returned to the 
laboratory, and the finaii/ation of the restoration is com- 
pleted 


ADVANTAGES OF THE 
PROCERA ABUTMENT 

The Procera abutment created by the Cadd program mates 
precisely with ihe implant -hearing surface. The abutment 
allows developmeni of the ideal emergence profile and a 
mj chined external surface. The custom abutment accom- 
niihlatescementahlt' pmsthetioand can directly linked to 
Procera AllCeram restorations. Through the Cadd program 
the positioning <»l the tinish line ji the exact location for 
esthetics and the proper restoration contours Ls possible. 
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Problems, Complications, and Solutions 


Implant prosthodonttcs can be straightforward when fai- 
lure position and angulation are ideal. It" prosthetic compo- 
nents are used properly and framework design And fit arc per- 
fect, ampliations can be minimized Component and framework 
breakage, inadcqu.ik iis*ue support* poor implant position 
and angulation, and implant loss Lomplicalc prosthetic treat - 
nienE and may compromise the prosthetic result. This chap- 
ter discusses complications with implant rehabilitation and 
possible causes and solutions lor the complications. 

COMPONENT AND FRAMEWORK 
DESIGN 

The reasons lor guild and abut men t screw loosening and frac- 
ture are as follows: 

I. Screw design 

: In .adequate torque application 

3. i anii lever extension 

4. Inaccurate framework abutment interface 

5. Occlusal discrepancy and jaw relationship 

6. Implant posiiion and arch form 

Screw Design 

Conical st rews were originally used tor framework retention 
hg. 1-4-1 K These screws have j tendency to loosen. Torque 
applied through handheld screwdrivers was used lor light- 
ening. Hand strength varies between dentists, an J incom- 
plete lightening or binding on the tonka I screw head caused 
occasional loosening of the screws and therefore loosening of 
the prosthesis. An increase in prosthesis movement applied 
torque to implant components and contributed to compi 1 
nent loosening and breakage. The gold screw and gold cylin- 
der have been redesigned, and a flat -he-ad screw is now used. 
The force of lorquing, the screw ts now incorporated into the 
threads, and the inadvertent loosening ol properly lorqucd 
tl at head screws is rare (Fig. 14-2). These screws are weaker 
than conical screws, and excessive hand torquing can induce 
stress fractures or actually fracture the screws. 

Inadequate Torque Application 

A mechanical torque driver has been developed; to ensure 
proper tightening (Figs, 14-3 and 14-4 J. Recommended 


torque for prosthetic gold screws is 10 Ncm, and 20 Ncm is 
recommended lor the abutment screw, A manual torque con- 
verter is available to adjust between 10 Ncm and 2(1 Ncm. 
Another torque driver has been developed thai is electric and 
is adjustable to 32 Ncm for the CeraOne system, 20 Ncm for 
abutment screws, and 10 Ncm for gold screws (Figs. 14-5 
and 14-6), It is recommended that all screws be tightened 
with a torque driver. The wide- platform components and 
larger-diameter implants discussed in Chapter 9 were 
designed to allow higher torque application. The torque 
drivers are expensive, and mmy practitioners have been tat 
in the use of this equipment. Proper lonjuc is nuifuUnory' ■ mf 
tmpfont prosthetics. Patients are advised at the prosthetic 
delivery appointment and during hygiene recall appoint- 
ments to monitor for prosthesis loosening. Abut-ments with 
a visual framework a hut men t interface are checked for loose- 
ness by observing the interface while grasping the itk isors and 
attempting to move the prosthesis. If movement is present, 
saliva can be seen percolating at the interlace. II movement 
is detectable clinically, the gold screws are accessed and 
checked for tightness. The prosthesis is removed, and all com- 
ponents are examined. If any of the gold screws arc loose, all 
should be replaced Undetectable stress fractures may be prcv 
ent in previously used screws if prosthesis movement is pres- 
ent. Broken gold or abutment screws may be cvidcnl when 
the prosthesis is removed • Figs. 1 1 7 to 1 4-9). The remaining 
shaft is removed from the abut mem screw using hemostais 
if adequate length exists for engagement. An explorer tip thai 
is used in a counterclockwise direction on the screw shaft 
also may work. A slowly rotating #0.5 bur or a * I round bur 
in a slow-speed handpiece is used for shafts that are broken 
close to the abutment screw head- When a loose prosthesis is 
removed, abutment screws may be fractured. The junction of 
the abutment screw head and shaft is where fracture usually 
occurs. The same methods for gold screw removal are used 
for abutment screw shaft removal Individual abutment 
screws .ire available and are used with the original abutment, 
unless ii has been damaged; this will ensure lhat the old pros- 
thesis will fit the same .is it did before the screw fractured It 
total abutment replacement is necessary, the same length 
abutment is used, the original prosthesis is positioned, and 
the interfaces are checked las described previously}. Rarely, 
the nold screw slot may be distorted by repeated loosening 
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and tightening, preventing removal of the strew. The screw 
head can be rcslottcd, if accessible, or the head of the screw 
can he severed from the shank with a dentil bur { Figs. ! 4- to 
to 14-12), 

Arch Form 

Rrjumg support created by truss-arch splinting when im 
plants are used to restore iheedcntuhnks nuiubhli - r- vis ts the 
lateral forces transmitted to the joints between implant and 
abutment and abutment prosthesis. When an arch form is 
maintained, a tripod ehYci lessens bending moments trans- 
m it led to the screw joints. Fig. 14-7 show* a straight -line 



* 


Figure 14-3 



Figure 14-5 


arrangement of implant abutment minimizing the bench 
cial tripod effects. I he destructive forces cause loosening of 
ilk- f>n hsihctic and abutment screws as well as fracture of the 
screws (see Figs. 14-7 to 14 "M. Prusthein. movemeni mav 
cause the hexagonal heads of the abutment screws to wear, 
making use i)l the hexagonal wrench impossible. Occasionally 
an impression guide pin can be screwed into the hole in the 
.ibulmenl s^rei* designed U>r the prostheltc screw and 
lorqucd lo 20 NdC, Reversing the torque driver may allow 
banking out of the abutment screw ( Figs. 14- 1 3 and 14- 14), 
The use of a high-speed handpiece with an inverted cone 
or small round bur may allow slotting and removal of the 
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abutment screw. ftroken heads, of abutment screw* nu)' tllow 
burnishing of [he metal and makes*,rew removal impossible. 
Splitting the abutment with the appropriate burs will allow 
abutment removal (see hg. 14-13). Care must be taken not 
to damage [he implant itself. 

Fig, 14-13 shows a combination of loose and broken com- 
ponents, including an abutment that needed to be split for 
removal. Six hours were needed to remove and replace com- 
ponents, but the existing prosthesis At well with new com- 
ponents | Figs, 14-15 and 14-16). 

Similar problems were much more common in posterior 
implant prosthetics because of tack of arch form and fewer 
implant* lo provide the tripod effect. The lack of arch form 
was complicated by a cantilever distance of 20 mm ( Fit; 
14-17) that used lo be recommended for fixed prosihetKs 
on five mandibular implants. 

Implant Loss 

Implant loss rarely occurs after prosthetic completion. If im- 
plant loss occurs in fixed prosthetics in an edentulous arch, 
conversion to an overderuure rn.iv he completed and an addi- 
tional implant placed for later conversion back to fixed pros- 
thetics. 

Occasional] v very poor treatment planning and treatment 
may result in disasters as seen in Figs. 14-18 to 14-20- A 
panoramic radiograph shows 7 mm implants placed in an 



Figure 14-11 



extremely rcsorbed mandible. A 3:1 abutment prosthesis tn 
implant thread ratio is wn in Fig. 14 I four extremely 
retentive metal clips were used to retain the mandibular over- 
denture. Retention made this prosthesis similar to a fixed 
restoration. Opposing natural dentition only complicated 
the situation. I his is j prime example ot ven poor treat- 
ment planning and execution and would have made a fine 
malpractice case. 

Occasion all v. implant movement wdl not be detected by 
the surgeon at the abutment surgery. When temporary heal- 
ing abutments are removed by the restorative dentist, the 
implant may unscrew with the healing abutment, as seen in 
Fig. 14-21. 

Implant Fracture 

The traditional implant, abutment, and prosthesis unit 
involves two sv rews. The abutment screw holds the abutment 
10 the implant, and the prosthetic screws hold the prosthesis 
to the abutments. Both screws are designed with breakaway 
points. The goal of this system is to preserve and protect the 
implant while allowing replaceable Components lo break 
befote the implants. The UCLA-type abutment was designed 
to compensate for lack of intermaxillary space and to im- 
prove esthetics in certain situations. Although absolutely nec- 
essary in certain clinical situations, the UCLA-type abutment 
bypasses the failsafe of the two-screw system. Since the iunc- 
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tion between the prosthesis and implant is below tissue, the 
fit of the framework can only be chicked radi^gtJphically, 
which may lead lo poor- tilting frameworks. Overload may 
cause implant fracture. To date, the practice of ihe authors bjs 
restored thousands of implants wilh four implant fractures. 
All four involved the UCLA-type abutment. The authors 
believe thai the two-screw system with Lulsales ihould be 
used tf at all possible* Larger-dij meter implants with wide 
platforms and larger screws that can be torqued to higher 
specifications should minimize complications (see Lhapier 
9). An ovefdenture bar wis directly attached lo the implants 
in Fig. 14-22. Swelling is seen where implant fractures 
occurred. The fractured components arc seen in fig, 14-23. 

Cantilever Extension 

The cantikvered distance beyond the distal implant deter- 
mines the lever arm length and the amount of force thai is 
transmuted lo ihc implants* framework, and components. A 
length of 20 mm of cantilever was originally recommended 
for the fixed mandibular prosthesis on four or more implants. 
Several factors may modify cantilever length, including 
implant length, arch form, spacing, bone quality, occlusal 
consideration'*, and pa rafu naional habits. More research is 
needed lo determine cantilever length for each situation. It is 
recommended that the cantilever length on five or more 
implants in the mandible be limited to 15 mm or less and 10 
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mm or less in the maxilla when five or more implants are 
used. The modifying factors listed previously may shorten the 
recommended cantilever length, 

Overextension ol the cantilever nun lead so gold sere* 
fracture, abutment screw fracture* loosening of trie prosthe- 
sis, and possibly implani loss. If an existing prosthesis has an 
intimately fitting framework (no occlusal discrepancies and 
no pararunctional habits exist) but component fracture 
occurs repeatedly, the cantilever length should be shortened 

Inaccurate Framework Abutment Interface 

The prosthetic components are designed to specific toler- 
ances to allow a precise junction between abutments and 
prosthetic frameworks. An ideal framework abutment Con- 
nection is one that has circumferential contact and is with- 
out an opening ai the interface, Inaccutjcy in framework 
abutment interface will cause a constant tension on compo- 
nents when the gold sctcws are Lightened w» levommcnded 
to rq ue. This constant stress may cause component loosening 
or breakage. Implants under tension may be sensitive for the 
patient* and ill-fitting frameworks may eventually cause loss 
of osscointecraiion I herefore the framework abutment con- 
nection must be passive for long-term success. When evalu- 
ating the ht, screws should be tightened one at a lime while 
observing the lift of the frame and the open interfaces. 
Torquing all the gold screw* before evaluating the interface 
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may bend the framework* giving the appearance of accura- 
cy. Figs. 14-24 and 14-25 show reasonable visual interfacing; 
hi w er, ^ Ken the distil screws are loosened, the gap between 
the framework and the abutment opens significantly (Figs. 
14-26 and 14-27). If these frames are seated, a constant stress 
is placed on the implants and the components, potentially 
causing complications, Therefore all framework fittings 
should be visualized before tightening all screws. Individual 
Strews should be tightened, and the framework fit should be 
observed oil inher dbuimeiils Vn discrepance in tit demands 
framework sectioning, solder indexing, soldering, and (hen a 
dirikal rce valuation of the fiL 


Occlusal Factors 

Optimally, occlusal force should be shared equally by all 
implants. Although an equal distribution is rarely achieved, 
force distribution can be improved with careful occlusal 
adjustment during laboratory remounts, as well as intraoral}) 
during the delivery appointment. Shimstock is used to verify 
all occlusal contacts. In a Class II jaw relationship or with 
the implant jngled or placed lingual to the ridge crest, an 
anterior cantilever may be present alunp the distal cantilever 
i Fig. 14-28): this will transmit additional force to the com- 
ponents, and an increase in component breakage may be 
seen. 
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Framework Fracture 

A proper I v dcs-igned framework should not fracture. A cnis*i- 
sretionai dimension of ji Least 4 mm x 6 mm is needed- A 
J shaped beam, with the occlusal gingiva] height having the 
greater dimension, will provide strength and resist fracture. 
The alloy should have a tensile strength of at least 60,000 
Ncm. Common areas of framework fracture are through 1 he 
wider ininT^ and iutl divtal tip the distaJ- most implant I figs. 
14-29 to 14-37), Because of the cantilever, i his region is sub- 
jected to a higher force, and an adequate cross- sectional 
dimension is needed to resist fracture- Improperly soldered 
joint* also are subject to fracture (see Figs, 14-29 lo 14-33)* 
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Fractured solder nnnts may be it indexed intraorally and then 
soldered. I he heat of soldering will destroy any acryHc 
veneering material; this is replaced after the framework fit has 
been verified after soldering. A framework fracture caused by 
a minimal cross-sectional dimension in the metal mav require 
a frame remake. 

TISSUE SUPPORT 

Alveolar resorption or trauma may leave an inadequate 
amount of aJveolar bone, thereby leaving patients with an 
inadequate tissue contour to support an implant-retained 
prosthesis. Complete dentures compensate for bone Joss. 
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with the demure flange providing tissue support. Patterns 
wearing conventional prosthetics may be accustomed to ide.il 
or excess tissue support provided hy the flange, especially in 
the mentolabial told and nasolabial told. An implant 
supported fixed prosthesis mav not provide tissue support or 
esthctkally acceptable contours in these areas. The alter nj 
tives for use in the mandible are an implant -retained ovcr- 
denture or a gingival insert (Figs. 14-38 to 14-41). In the 
maxilla, bone granting may provide ideal contours. An over- 


denture or gingival insert may cslhctically compensale for 
bone loss. The overdenture technique is described in tlhap- 
ler 10* 

GINGIVAL INSERT 

The insert is created bv making an impression ot' the com' 
plcted fixed prosthesis. A vinyl polysitaatanc putty is mixed 
and placed in the labial vestibule. It should cover the labial 
side of the prosthesis lo the floor ot the vestubule. The mate 
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rial should be pressed between the abutments and should 
cover the distal buccal extent of the prosthesis. Alter the mate- 
rial ha> wt, ihc putty matrix is removed. Injection viscosity 
vinyl polysiloxanc impression material is placed in a thin 
layer on the lingual surface of the putty, and the matrix is 
positioned hack in the mouth. The impression is removed 
alter it has set and is poured in dislone ( Fig. 14-42 and 14- 
43 h A wax pattern is made on the master cast (Fig. 14-14). 
The cast is invested, boiled out, and may be packed with a 
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soft reline material or methylmcthacrylale resin ( Figs. 14-45 
to 14-48). The cast will be destroyed with the methylmctha- 
crvlate resin, and a duplicate cast that is made before invit- 
ing is used for adjustments and for a proper path of insertion. 

IMPLANT POSITION AND 
ANGULATION 

Poor planning, lack of adequate bone, or poor surgical u\ h 
nique may leave implants and abutments in a less -than -ideal 
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position. Esthetics, phonetics, hygiene and prosthetic design 
may be compromised by poor implant position i Figs. 14-49 
to 14-53 1. In severe ca.ws, the implant* mav not he usable at 
J I] and may have to be removed or left in the bone without 
abutment puKniicm, Components ba\v been developed ih.it 
compensate for poor implant angulation (Figs, 14-53 to 
1 4-?7 >, I he angulated abutments are designed lo change the 
abutment angulation by either 17 or 30 degrees. Jn turn this 
blunges the screw access direction by 17 or 30 degrees. This 


change in angulation eliminate* prosthetic com promise in 
most situations. A 1 " degree angulatcd abutment is avail- 
able aba 

The angulated abutment has 12 facets ami 1 2 pmnionsul 
angulation in a 3h0 -degree «.irJe, ll is recommended that 
the prosthodontist place the anguJated abutment to ensure 
the best possible angulation. The surgeon often will not know 
which direction is best tor restoring the patient I Fig. M-5KL 
Fig. 14-5^ shows the angulated abutments m the ideal posi- 




Figure 1 4-5? 


CHAPTER N Prebtrtm, Complkatfon*> *nd Solution! 


tion. A system of imprc^jon coping*. g<ild c\ -tinders, labora- 
tory analogues, and heating cap* have been developed for 
uv? with the angulated abutment. 

[ jrually lipped abutments may have a v. Tew access hole 
that exits through the tabi.il wncvnng material or through the 
incisal edge; (his compromises the strength and esthetics of 
the veneer. Excess tabu I angulation and position may inteT- 
3 ere with normal denture flange position with an cm plant- 


retained overdenture 1 1 igs. 14-60 to M-62 ). Ungual or palatal 
angulation may encroach on the neutral /one and interfere 
with speech i Figs. 14-63 and 14-64). 

In the maxillary anterior, the collar of the angulated abut- 
ment may compromise esthetics or oral hygiene (Figs, 14-65 
to 14-69), This problem can be minimized il adequate bone 
exists for countersinking the implant enough to have the 
abutment collar below tissue. Most angulation and position 
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problems can be eliminated by careful treatment planning 
and communication between the restorative dentist, the oral 
surgeon, and the dental technician, a* well as by the use of a 
surgical stent. 

Most complications are a result of poor existing anatomy 
before implant placement, poor treatment planning or exe- 
cution, or mechanical problems caused by components that 
are too small i>r torque requirements thai limit the joint tight- 
ness between the implant, abutment, and prosthetic frame- 
work. Chapter ** discusses the use and indications tor larger 
components, which allow for higher torque application and 
increased resistance to loosening or breakage. In Chapter 5 
and elsewhere, modifying the existing anatomy with bone 
grafting, and even with orthognathic surgery, is discussed. 

Many new components arc available im the market with 
claims that they simplify technique and lower cost* for den- 
tists. Cementable prosthetics are being used at an alarming 
rate. The problems associated with new component* and 
techniques with little to no clinical trial research promises to 
make the complications multiply. Proven techniques well 
documented for years exist to handle complications and min- 


imize them, but economically driven sales and untested com- 
ponents promise to confuse restorative dentists and provide 
a multitude of complications in the future. 

Cementable prosthetics, especially tor multiple-implant 
restorations, will not be predictably retrievable for repair, 
whereas screw- retained prosthetics are always retrievable. 
The authors have documented and "rescued" hundreds ol 
implant complications. Some problems- jre inevitable when 
the restorative dentist has restored over 1000 patients, but the 
authors' complications in private practice art now minimal 
and easily remedied at a reasonable expense- The patients 
that the authors see now are referred from other dentists, 
and more than 90% have cementable implant prosthetics. 

Most of these patients need to have the cementable pros- 
thetics cut off, destroyed, and, remade- Most of these patients 
have had their implant restorations for less than 5 years and 
are understandablv upset for having to pay thousands of dol- 
lars again for new prosthetics. The authors ,id* ise against 
cementable prosthetics unless absolutely necessary, and 
patients should be made more aware of options and sign 
consent forms before the work has begun. 
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Diligent and precise surgical and prosthetic procedures are 
critical to the success of implant therapy; but maintenance of 
implants may be of equal importance in ensuring a long- 
term, favorable prognosis. The den (a) professional's respon- 
sibility in providing supportive therapy and education in 
maintaining dental implants is crucial This chapter defines 
the clinician s responsibilities in examining and assessing the 
tissues surrounding the 1 ran «> mucosal abutment, as wet) as the 
implant and its supporting prosthesis. Suggestions for the 
removal of hard and soft deposits, recommendations for 
home care procedures, and guidelines for appropriate pro- 
fessional maintenance intervals are included. 

EXAMINATION OF THE 
PERI-IMPLANT TISSUES AND 
PROSTHESIS 

Examination and assessment of the soft tissues surrounding 
the dental implant abutment and prosthesis provide the clin 
kian with valuable information that may influence treat- 
ment plamung. ror example, the presence "t hard and soil 
deposits and 'hL-uirrcnl status ol the pen -implant tissues will 
influence the kind and typ e of individualized home care 
instructions that must be offered. 

Clinical assessment of peri-implant soft tissues begins 
with a visual examination, Characteristics of the soft tissue* 
including tone, color, contour, si/e. and consistency, should 
be noted and compared with baseline records. The presence 
of inflamed or exuberant tissues should be documented and 
correlated with the presence ofhant ,md sort deposits. Various 
maintenance record forms may be used for this purpose ( Fig* 
15-1), Clinicians may find it useful to record the presence or 
absence of keratinized tissues immediately surrounding a 
transmucosal abutment. As long as good oral hygiene levels 
are maintained, tissue health is probably nol dependent on 
the existence ot keratinized tissues. However, nonkeratini/ed 
i i»ue surrounding abutment!, may create a condition thai is 
sensitive to the patient, influencing his or her ability to keep 
the abutment cylinders free of deposits. 

The issue of roui ine probing for dinical assessment of the 
pert- implant tissues is currently being debated. Baseline 
probe readings may be recorded at the time of prosthesis 
delivery and before the appliance is seated. Thereafter, in the 
absence of pain, discomfort, of other clinical signs of disease 


(inflamed or exuberant tissues, mobility, or bone loss), the 
value of probing may be questioned- Appropriate clinical 
judgment must be used in determining the need for probing. 
In any case, probing of the sulcus, if performed, must be 
atraumatic. If multiple a hutments are connected by a pros- 
thelic suprastructure. obtaining accurate probe readings mar 
be difficult because of access problems in positioning the 
probe tip parallel to the long axis of the transmun.isal abut- 
ment. Flexible plastic probes may reduce this problem; how- 
even the most accurate readings are obtained when the 
suprastructure is removed. 

Absolute probe readings and attachment levels are not as 
critical in terms of the success or failure of an implant as arc 
progressive changes in either of these two parameters over 
time. The average depth of the pen-implant sulcus varies 
because of several factors. Examples i ncl ude ahu t mcnl he ight . 
depth of implant countersinking at stage I surgery, and the 
amount of tissue thinning during stage 2 surgery procedures. 
There may be instances in which the probing depth is greater 
than 4 mm and yet is still associated with a hcalthv, stable 
implant. Thicker fibrotic tissues, such as those located in the 
palatal region, provide a good example. 

After the soft tissue has been assessed and documented, the 
presence or absence of mobility of the implants* the trans- 
mucosal abutments, and the prosthetic suprasiriKmrc should 
be evaluated. Many clinicians routinely remove the prosthe- 
sis vearlv to definitively test tor implant and abutment niobil- 

a a ■ ¥ ■ 

ity; others remove the suprastructure only if clinical signs 
and symptoms warrant the procedure. Since a successful 
osseolnlegrated implant has no periodontal ligament, 7ero 
mobility is anticipated around stable implants. 

The absence of I periodontal ligament precludes the abil- 
ity of the implant to absorb any excess loading. Occlusal 
trauma of any magnitude from the prosthesis will negative- 
ly influence the surrounding supporting structures of the 
implant and may lead to their destruction. If any mobility is 
present, optimal occlusion cannot be obtained. To check for 
mobility of the suprastructure. two instrument handles or ll>c 
thumb and index finger of one hand can be used lo attempt 
to physically move the prosthesis (Fig. 15-2}. The clinician 
should be alert for the presence of salivary percolation at the 
interface where tbe prosthesis meets the coronal portion of 
the abutment cy linder. Small bubbles of saliva usually indi- 
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^ate j lint*, suprastruciurc. I his necessitates a separate pro- 
cedure in which the attending dentist the prosthe- 
sis, checks the gold screws for breakage, or determines the 
need for strew tightening. Mobility of a prosthesis that closc- 
h approximates the gingival tissues can only be deter mined 
b\ observing whether the prosthesis rocks when lateral pres- 
sure is applied 

Accurate assessment of transmucosal abutment mobility 
can be performed onl L if the suprastructure is removed (.Fig* 
15-3). If movement of the transniueossl abutment is delect- 
ed* the center abutment itrcw should be checked for the pres- 
ence of a fracture. If none is found, a tightening of the center 
screw by the attending dentist should be all that is required. 

Percussive testing of the trans mucosa] abutment has not 
been widely used as a peri-implant parameter to date, Clini- 
ckans who use percussion find that it is a helpful tool in assess- 
ing the presence or absence of sensitivity of the bone sur- 
rounding the implant. Under optimal conditions* there 
should be no bone sensitivity during percussive testing. If 
sensitivity is found, it should be documented and correlated 
with other dink.*] h ridings. 

Of all the clinical parameters used to access the status of 
the dental implant, assessment of implant mobility and radi 
ographic evaluation tit the lurrounding hone-implant inter- 
face currently remain the traditional modes of evaluation in 
dfter mining the suiusol' iheosseomtegrated implant. Radii »■ 
graphs are useful in assessing hone height and density an J in 
showing the functional relationship between the implant, 
the j hutment, ,md the prosthesis. Although it is a late sign, 
radiographic evidence of bone loss is the most reliable of all 
thu conventional periodontal indices tor evaluating implants. 
A failing and mobile implant may display a thin radinlucent 
line at its bone interface. 

Panoramic or periapical (perifixturah baseline radio- 
graph* are taken at the time of the abutment connection pro- 
cedure to ensure thai the abutment has been seated proper- 
ly i m the implant. A precise fit between the implant head 
and the abutment should be evident* with no intervening 
gap between the two. l J erih.\lural radiographs are taken sub- 
sequent to the seating of the prosthesis. Two views of each 
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implant are usually required to ensure a more accurate mea- 
surement of the marginal bone height around the implant 
lhrcu.lv 1 ilnw .ire used a> a baseline tot comparison ol bone 
height with future radiographs. If no film grid is used, bone 
loss may be assessed by comparing baseline tame height levels 
and by counting the number of implant threads coronal to 
the bony crest. With the Nobelpharma implant, the distance 
between each thread is 0\6 mm. An exact paralleling tech 
nique, as well as a standard kitovoltage. will improve radio- 
graphic diagnosis. 

Protocols for radiographic intervals include baseline films 
when the prosthesis is .seated and Mli >w up radiographs at fi 
months. I year, and 3 years after prosthesis insertion. There 
after, radiographs are taiten at J -year intervals or as needed 
fur necessary evaluation. Many clinicians rely on clinical signs 
of disease activity 1 inflammation, mobility, suppuration, 
recent history of bone loss, etc.! or symptoms* such as pain, 
sensitivity, or discomfort, to determine the need for addi- 
tional radiographs, 

INSTRUMENTATION 

Olculus removal is accomplished bv using a plastic scaler to 
avoid altering the metal surface (Figs, IfM to 15-7). Metal 
instruments, including ultrasonic scalers, are not tecum- 
mended Calculus that forms on the Iransmucosal abutments 
is primarily supragingival and can be similar to calculus 
forming on a natural tooth. Jt will sometimes flake off or 
easily fracture in large pieces. At other times, the calculus is 
tine in nature, and its adherence to the abutment cylinder can 
he tenacious I Fig. 15-8). When it i* dried with air, thin cal- 
culus may appear burnished, dull, or translucent. 

A major goal of transmuvosal abutment instrumentation 
is to av oid roughening the surface. A roughened surface may 
promote subsequent bacterial plaque accumulation and tab 
cuius formation. Additionally, surface alteration of the tin 
oxide layer has the potential to affect the biologic properties 
of the surface. Whether a roughened surface has an adverse 
effect on cell attachment to titanium has not been firmly 
established in the scieniirk literature; however, this may be an 
important consideration. 
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After the removal of hard deposits, the prosthesis and 
transmucosal abutments may he selectively polished with a 
rubber cup, rubber prophy cup, rubber prophy point, and 
tufted floss or flossing cord i Figs. 1 5-9 to 15-11 ), Aluminum 
oxide polishing paste is recommended to avoid unnecessary 
scratching of the titanium abutments and the prosthetic 
supras!njLtu.re. Stains on the suprastrocture may require a 
medium-grit abrasive tor nom^icd: ^Uin removal. 

PATIENT EDUCATION 

The long-term >iiuo^ ■>] the dental implant lies> to a great 
extent, in the ability of the patient to control doily plaque 
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accumulation. The dental professional plays an important 
role in assisting and influencing the dental patient to main- 
tain an adequate oral hygiene level. The challenge to the 
dental patient may be one of access because it is often diffi- 
cult to physical K reach all areas ot the supragingjval appliance 
despite high levels oi motivation. On the other hand, many 
patients exhibit low denial IQi as evidenced bv their den 
ture history; These individuals often require special consid- 
eration and patience on the part of I he dental professional. 
Mure frequent retail in lervals may be necessary to encourage 
compliance. Home care instructions should be reviewed and 
reinforced at each appointment. Written instructions arc 
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often helpful- A variety of cleani ng methods may be recom- 
mended, depending an the Type of design of the prosthesis. 

RECOMNEN DAT IONS AFTER STAGE 
2 SURGERY 

Absence of rnkrobiota is essential for tissue healing: therefore 
the presence of plaque will retard the healing process. After 
the periodontal pj^k ha-, betn removed* plaque forms read- 
ily on the abutments. 

initial owl hvgrene m.stru^ turns are given ji ihe lime of 
periodontal pack and suture removal. Recommendations 
include rinsing with salt water twite a day until the tissue 
swelling ■subsides. A twice-daily, 50-second chlorhexidine 
( Peridex ) rinse is recommended for at least I week after stage 
Jl surtax v. In some cases rinsing may be continued until the 
final prosthesis is seated; this is at the clinician's discretion. A 
soft toothbrush or flat end -tuft brush is used in addition to 
rinsing ( Fig, 1 5- 1 2 1 . Gendc brushing is important because the 
patient may experience soft-tissue sensitivity for a period of 
time after the surgical procedure. 


RECOMMENDATIONS FOR 
COMPLETE AND PARTIALLY 
EDENTULOUS PATIENTS 

An assort ment of brushes may be used to effectively 1 1- 1 1 1 " <- 
soft deposits. A standard toothbrush is usually recommend- 
ed for the facial* lingual, and occlusal surfaces of the pros- 
thetic suprast rue lure. A nylon-coated interdental brush is 
effective for plague removal on the gingival side of the supra- 
>t ructure and proximal surfaces of the abutments. A flat end- 
tuft brush is indicated on the facial surfaces of the abui merit 
cylinders. This brush is angled 45 degrees toward the gingi- 
val tissues and moved in a circular, vibratory motion. The 
tapered end -tuft brush is preferred for plaque removal on 
lingual abutment surfaces. The brush head may be bent To 
improve access to this area ( Fig. 15-13). 

Prosthetic bridge design and patient dexterity dictate 
selection of the type of floss or flossing cord. A flossing cord 
specifically designed for dental implants polishes the trans 
mucosal abutments and the gingival side ot the 1 prosthesis. 
The hooked end of the cord is used a*, a threading device. 
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making insertion between adjacent dhuimenl cylinders rel 
ativcl* cdsv Hi?. 15 1-1,. Otkl' inserted, the cord is criss 
crossed and moved from side to side dnd up and down to 
reach the entire circumference of the abutment < Fig, J 5-1 5). 
A thinner cord for light embrasures may be used; the cord is 
durable enough to be used several times by simply rinsing 
and drying after each use. 

Rotary brushes may be a helpful jdiunct to the home care 
regimen. Caul ion should be taken in areas of nonkcratmi/ed 
tissue or implant thread exposure (Fig. 15-16). 

RECOMMENDATIONS FOR 
SINGLE -TOOTH PROSTHESIS 

Home care recommendations for cleaning the single-tooth 
implant prosthesis vary depending on the prosthetic and 
abutment design and on its location in the mouth. A mi ft 
toothbrush is recommended for brushing the crown and 
prosthetic components surrounded by the gingiva. If the 
iransmucosal abutment is placed subgingivallv, regular dental 
floss or tutted floss may be used The prosthetic tooth is 
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flushed in the same manner as a natural tooth, wrapping the 
floss around the narrow circumference of the jhutment cylin- 
der (Fig. 15-171. Nylon -coated interdental brushes are help- 
ful in cleaning the proximal surfaces. The appropriate brush 
size is determined by the ■spate ava liable* which varies from 
patient to patient. 

RECOMMENDATIONS FOR 
OVERDENTURE PROSTHESIS 

Home care for the patient with an ovcrdcniure is facilitated 
by removing the overden lure. The trans mucosal abutments 
may be brushed with either a standard soft toothbrush or a 
flat end-tuft brush (Fig. 15- IS). Jf the abutment cylinders 
are connected with a bar, floss or j flossing cord ts easilv 
inserted under the bar and then wrapped around each abut- 
ment cylinder for cleaning (Fig. 15-19}. 

Cleaning the undersurfrce of the prosthesis, the overden- 
ture framework, and the proximal surfaces of the abutment 
cylinders may be accomplished using a nylon-coated inter- 
dental brush (Fig. 15-201, Patients should be encouraged to 
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replace the interdental brushes frequently because the under- 
lying metal wire, if exposed, may scrakh the titanium surface. 

A daily soaking vt the ovcrdentun! in a commercial lean- 
ing .solution is recommended. If no metal is proem on the 
prosthesis, jn overnight soaking in lull -strength while vine- 
gar once each week is helpful in removing st ubhorn stains. 

At the clinician's discretion, other adjunctiv e oral hygiene 
aids, such as rubber tips and wooden picks, may be recom- 
mended. A toothpaste accepted by the American Dental 
Association may be used during brushing Twice-daily anli- 
niicrohaal rinses, such as chlorhexidinc, may be beneficial if 
patients are unable to maintain adequate oral hygiene levels. 
These individuals should he informed ol possible side effects, 
such as staining and taste alteration. Altered taste may be 
minimized by using the fins* at least I hour after food con- 
sumption. 

Subgingival oral irrigation may be a helpful adjunct for 
selected patients. Caution must be taken to adjust the rate of 
flow to the lowest setting. The patient is instructed to direct 
the antimicrobial solution into the sulcus, allowing the solu- 
tion to gently flood the sulcus. 

Other home care recommendations and instructions are 
influenced by the location, angulation, and length of the 
transmucosal abutments; the prosthetic design; and the 
patient's oral habits, motivation, manual dexterity, and oral 
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health. Careful, individualized instruct ion 1 - usually required 
with any dental implant patient, 

MAINTENANCE INTERVALS 

Maintenance intervals are determined by several factors, such 
as the amount of plaque and calculus formation, the condi- 
tion of the soft tissues, the status of the prosthesis, the 
patients commitment to meticulous home care, and vari- 
ous health considerations of the patient. Appropriate recall 
intervals are determined on an individual basis, taking into 
consideration the patient's history and present evaluation. A 
suggested time frame may be the following: 

1. At prosthesis delivers 

* Comprehensive oral hygiene instructions 

* Baseline data documented 

2, One month after prosthesis delivery 
■ Review of home care techniques 

* Calculus removal and coronal polish, if needed 
3- Three months later 

- Examination of 1 issuer 

* Calculus removal and coronal polish, if needed 

* Horn e tare re t n force m c nt 

* Establishment of a recall interval (between 3 and 6 
months, determined by history and current assessment 
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Bivuuc trial filling nt impbnl-tupported wnjde-tDolh pros 

incites, 68. 68 
Bone graft 

liked edentulous maulbrs prosthesis and 
maxillary graft, 44, 50. 50. 52 
nasal inlay. 52 

ptexygamaxillary, 50, 52. 52, 53 


Bom: gralt-Lont'd 
i mcologic defect* and. I57< 13571 P9 
onlay, maxillary. 48, 50, 5 J, 56 
osseoinlegraled implant with, 125'l35:sfenJ*n 
Osseointegraicd implant 

c 

Cantilever 
extension of. 157 

fixed edenlulouvmandihiil.ir prosthesis and. ]~ 
Cap , ceramic, for CeraOrw abutment, 66-68, 68 
Can 

diagnostic, 3, 5 

for fixed edentulous mandibular prosthesis 
finishing of, 25-26, 26, 27 
master, 15. t5 

for implant supported Mnglc- tooth prosthetics, M, frf>. 66, 

67 

I lasling jIIov for fixed edentulous mandibular prostheses, 
24-25 

(lasting of wax pattern for fixed edentulous m.imhhubr 

prosthesis, 25 
Ccka attainment, 121, 121- 123 

Cement- retained multiple-implant restoration, H>r>-llj8. 
108 

Ccr Adapt abutment. 77-80. 77-85, 83, 84 

l ..TjruiL caj> for CeraOrte abutment, h6-68. 68 

CtnOnc metal coping, r*K-70. 69, 70 

Heft palate, 1??, 139, 140, J 40, Ml 

i Jipbar, over denture 

nundibubr 

prefabricated plasttc pattern and, 1 18 

Ihree .ind four-implant MippoJied, U8-1 IV. m 

two- fixture, tissue-supported, 1 Id. 117 

three to four fixture w][3i c.vtr.iLortJtlal aiiaLhmenls, 1 19 
i i irnponent selection 

nt abutment, f*. 8, 9 

of implant, h 

procedure tor, 10 
t i impute? et-nef ,ncd prosthetic^ I h» I r - 1 / ?t> 
Congenital disorder, 139, J 39 

Cbnsulutiuo lur fixed edeiltulotu hundLtutbr prosthesiv 

35-36 

Coping, La j( me, 68-70* 69, TO 

< TjnuifjtLjl prosthetics, 140-142, J4/-J43 

t AisEom tray tjhriL.it ion 
for edentulous maxillary prosthesis. 37 
for fixed edentulous mandibular prosthesis, 12 V 13 

i haUv h-Mon, M2 t 143 

D 

I>enlure icwith, waxing of. 30-3 1.3/ 

Diayno'btic stent for max diary fixed prosthesis, 36 

Distraction mleugrnesis. 142-146, 143-/46 

DiKking protcduie m distiaaion osteogenesis, 145- 146 


E 

Edentulous mandible, fixed prosthesis for, 1 1 -34; fee nix* 
Fixed prosthesis, for edentulous mandible 

Edentulous maxilla, Axed prosthesis for. 35-53; see aim 
Fixed prosthesis, for edentulous maxilla 

bdeniulous patient, hygiene r commendations for, 172 
173. 173 

Elidosseous implant, 127, 127-128, 128 

I K V L-vlrj^untrul attachment. L20, 120, 121 

Esthetic triil fitting 
of edentulous maxillary prosthesis 38, 39, 42, 42-43 
fixed prosthesis for, for edentulous mandible, J 7- \H, 17- 
!<i 

EsthetiCone abutment. 88. US, 9(>. 90 
Esthetics. Cer Adapt abutment and. 77+ 78, 79 
Extracoronai attachment, 119, 120, 120, 121 

F 

Fabrication 
Custom trav 

for fixed edentulous marilbrv prosthesis, 37 
for mandibular edentulous fixed prosthesis* 12. 1 J 
framework, for mandibular edentulous hxed prosthesis. 
18-20, 1% 20 

occlusion rim. in hxed edentulous mandibular prosthesis. 

15-17. I6-J7 
Fibula free flap. 135-126. 126 

Finishing, of fined edentulous mamillary prosthesis, 42, 43 
Fitting, trial; fee Trial fitting 
Fixed prosthesis 
for edentulou* mandible, 11-34 

aenb.- pn wetting and linal finishing of, 31 33. 32 34 

^a>Tjn^. alios for, 24-2? 

casting of wax pattern for, 25 

clinical delivers of, 33, 34 

custom lrav fabrication for, 12, U 

denture tooth waxing in. 30-31. 31 

esthetic trial fitting in, 17-18, J 7-/9 

ran j J impression procedures in, . 12, 14, 14-15. 15 

finishing of casting fori 25-26. 2*. 27 

framework fabric Jtion in, I £-20. 19.20 

framework, polishing of, 29, 36,31 

framework trul filling of, 26-27. 27,28 

framework wax -up for. 20-23. 21-24 

full trial tooth arrangement on framework, 31.3/ 

investing of wax pattern for, 25. 2b 

master casl for, 15. J 5 

occlusion nm fabrication in. 13-i". 16-J7 

reevaliuiicin of framework fit for, 29-30, 3/ 

soldering of. 27-29. 28-30 

spnnng in. 23-24. 24-26 
tor edentulous maxilla, 33-53 

hone grafting and. 4U» 50. 5ft 52 

dimcjl delivery of. 42. 43< 43 

custom trav fabrication for. 37 

d]j£jm>!n. and >urgica) stents fur. 3*. 

eslhetit [rial filling ol, 38, 39, 42. 42 -43 

framework fabrication f«i 40. $0-41 < 41 

framework trial fitting of, 4 1 , 4 1 -42. 42 

impressions for, 37-3*. 38, 39 

maxillary hybrid prosthesis for, 38. 40 


Fixed prosthests-coni'd 
for edentulous maxilla-cont'd 

nuxilli (mandibular rel.it ions in. 38. 3A. 39 
nasal inlay bone graft and, 32 
porceUin-fused-to- metal. 43-47. 44-48 
postsurgery tissue treatment in, 36-37. 37 
processing ami finishing of, 42, 43 
ptervgomaxillarv implant* and, 5<J. 32. 52. 53 
spark erosion, 47-48, 49, 50 
standard abutment for, 37, 37-38, 38 
surgical evaluation of, 3* 
treatment consult for* 35-36, 36. 37 

Flap 

fibula free, 125 126. 126 
iliac crest. 126. 126 
radial forearm, 126 
scapula, 126, 127 

Forearm llap, radial, 1 2b 
framework 
for fixed edentulous mandibular prosthesis. 

fabrication of, 18-2Q, 19, 20 

full trial tooth arrangement on. 31, 31 

polishing of. 29. 30, 31 

rcevaluation of fit for, 29-30. 31 

trial fitting of. 26-27, 27, 28 

wax- up for, 20-23. 21 24 
for fixed edentulous maxillary prosthesis 

fabrication of, 40. 40-41. 41 

i rial fining of, 4 i , 41-42, 42 
for partially edeni ulous implant prosthesis, 95. 95 
fracture of. 159. }$9 

inadequate framework abutment interface, 157-138, 158 

problems with, 153-159, 154-139 
Free flap, fibula, 125-126, I2n 
Full onlay bone graft, maxillary, 48. 50, 51 
Full trial tooth arrangement for lined edemuious mandibu 
lar prosthesis, 31, J J 

G 

Gingiva] insert, 160 16 U 161, 162 
Graft, bone; >ee Bone graft 

H 

Healing abutment, temporary. 9 

Hole, screw access. 10 

Hybrid prnsthois. maxillary, 5*, -46 1 

Hygiene and maintenance guidelines. 167-174. 168^174 

I 

Iliac crest flap. 126. 126 
Implant 

fracture of. 156-157. 157, 158 

loss of. 156. 1 56. (57 

osseointegrjted, 125-135; swuJwCHsojintcgraied tmplani 
OOMtion and angulation ut. 1M 1*2, /62-JM. lt«4. 165 
pLerygomaxillary. 50. 52. 52, 53 
selection of, 6 

wuie-diarnetet, 103- 1 10, 104-110 
Implant prosthetics, evolution of, 12 
Im plan I- assisted overdenture, I H - 1 24; see dint 
Overdenture, implant-assisted 


Implant -supported single-tooth prosthetics, f*4 ~?i also 

Single- tooth prosthetics, implant -supported 
Impression 
tor fi\cd cdcniulou'i prosthesis 
mandibular. 12, 14, M-fS, 15 
maxillary, 37-38. 38, 39 
for partialis cdcntulutii implant prosthesis, 94, V4, 95 
Inljv hone grafi. nasal. ?^ 
Insert, gingival. 160-161, 16/. 162 
Instrumentation, 170-171, 171, 172 
Inicrpositinnal veneer grafting, 59-60, 59-61 
Intraoral evaluation far maxillary hone graft. 55 
Investing of wu pattern for fixed edentulous mandibular 
prosthesis, 25. 26 

L 

[tibial veneer grafting. 59-60, 59-6/ 
leFort 1 mjAilkrv osteotomy 

advantage of. 55-56 

procedure for, 56 

prosthetic preparation for. 59-60, 59-6/ 

Magnetic attachment, 122, I2& 124 

M-jinlm-uiLL" and Io^llHl' guidelines, 167-174, 168-174 

Malignancy 

bone graft and, 1 37, 137. 1 38 

maxilleciomy for, 139, J 39 140. 140 
Mandible 

implant-assisted overdenture and. 111, 1 12*1 li. ) 12- 114 

resection of, 142-143. 143, 144 
Mandibular tilted prosthesis: ScY Fixed pn>sihe*iv for eden- 
tulous mondible 
Mandibular overdenture vhphar 

prefabricated plastic pattern and. 1 IH 

three- arid four - implant supported. 11 K- 1 If. I }** 

two -fixture, tissue -supported, llh, F/7 
Mandibular rvhabiln Jhon (or iisscointegrated implant. 

128-132. 129*133 
Mandibular split-frame prosthesis, 137. 138; 139, 1 39 
Master cast 

for fixed edentulous mandibular prosthesis, 1 5, 15 
for implant - supported single tooth prosthetics. M. fto, 66, 
67 

Matrix fabncation for tilted edentulous mandibular pros- 
thesis, 18-20, 19.20 
Maxilla 

bone grafting nf. 48. 50, 50-52,55-61 
prosthetic preparation for, 59-*i0, 59-6/ 
surgery for, 56-57, 56-59 
treatment planning fat , 55*56 
edentulous, fixed prostbeuj, for, 35 S3; see also Fixed pros 

thesis, for edentulous maxilla 
implant -agisted overdemu re and, 112-113. 112-ll-i 
Maxillan hvbnd prosthesis, 38, 40 
Maxillary Lehort 1 osteotomy 
advantage of, 55-56 
procedure for. 56 

prosthetic preparation for. 59-60. 59-6/ 
MaiiUan tctonstruclion for os*nimeyraied implant, 
132-134. 134 


Maxillectomy, 139. 139-140, 140 
M a x i Horn and rbular relations 
fixed edentulous prosthesis and 
mandibular. 17, J 7 
maxillary. 38. 39 
implant-assisted overdenture and. 1 14-116, IIS, / /A 
Ml 1 li I mping. i "cf ,ti 1 1 it . tor implant supported single UM.»"h 

prosthetics *>8-70. 69, 70 
MirusCone WP abutment, 106, 106, W7 

N 

Nasal inlay bone graft, fixed edentulous maxillary proline 

sis and, 52 
Nobelpharma clipbar; 1 16, 117. 1/8, 118 

o 

Occlusion, problems with, 158, 1 58 

Occlusion rim fabrication in fixed edentulous mandibular 

prosthesis. 15-17. Z6-/7 
OncologK defect. 137. 137, (38 
Onlay bone graft 

inaccuracy of, 55 

maxillary. 48. 50, 51. 56 
O-SO attachment. 120. 12ft 121 
Osseointegrjted implant. 125-135 

mandibular rehabilitation and, 128-132. 129-133 

maxillary reconstruction and. 152-134, 134 

protthodontk considerations in. 128 

surgical considerations in. 125-128. 126-/28 
Osteogenesis, distraction, 142-146, 143-146 
Osteotomy. LeFort 1, maxillary 1 

advantage of* 55-50 

procedure for, 56 

prosthetic preparation for. 5 1 * -N>. 59-oJ 
Overdenture 
hi giene rc\ornmciidj[ruris for. 173-174. ) 74 
tmpl.im assisted, 111-124 

Celu attachments for. 121, 121-123 

clinical dclivc-rv of. 116, 116 

disadvantages of, 1 1 1 

laboratory procedures for, 120. 120-121, 121 
magnetic attachments for, 122, J 23, 124 
mandibular, 1 1 1 
mandibular chpbar 

prefabricated plastic 118 

three- or four-implant supported, 1 18- 119, / 19 

two-fixture, tissue- supported, 116, 117 
maxilJomandihuUr relations ami, 1 14 116, JJ5. //6 
Nobelpharma clipbar and. 1 1ft. U 8. 1 18 
options for. 1 1 1- 112 
procedure for. 112-1 13, 112-114 
processed base of, II.*- 114. 1 15 
setup and soldering or. I Lt\ II' 
three to four fixtures with e\ttacoronal attachments, 

119 

irealmenl planning for, III. 112 
unconnected fixture) and. 122 

P 

Palate, deft, 140, 140, 141 

Partially edentulous implant prosthetics. 87-101 


Partially edentulous implant prn%ihetic*-cont"d 
abutment fur 

divers* situation* of^ 96. 97, 98, 98 
EfthetiCone, ga.88.90> 90 
UCLA- type, 93, 93 - 94 . S8- I 00. 98- j 01 
doucal scaling and delivery of. 95, 96, 97 
framework ht of, 95, 95 
iHiprttwons and. 94, 94. 95 
soldering of* 95 
treatment pLinninp, 8~>s 
waxing procedures for, 90-95, 90-94 
Partially edentulous patient, hygiene recommendations for, 

172-173. }73 
Paticnl education, I71-J72 

Pattern, wu, investing of. fur mandibular prosthesis, 25, 26 
Periodontal tissue, CerAdapt abutment and,, 77 
Polishing ot framework for fixed edentulous mandibular 

prmthesi*. 29. 30. 31 
Kir Lelain fused- to-metal prosthesis 

heed mamillary. 43-47* 44-48 

maxillary banc and. 57, 5* 
Posterior lateral defect, mandibular; 128-132. 129-1)2 
Procefa abutment. 149-151. 150 

Processing of Axed edentulous maxillary prosthesis. 42, 43 
Pmstbesvs 

fixed; see Fixed p rosthesb 

hygiene recommendation* for. 172-1734, 173 

implant -supported single-, 64-75: jw aiw Single- tooth 
prosthclKV implant- supported 

tmndihular split -frame. 1 37. 138, 139, 1)9 

maullarv bone grafting and. 59-60. 59-6/ 
Prosthetics 

computer-generated, 149-151. 150 

LrjniutJujJ. 1 40 142. J4J-M3 

impljrst, c'li'lution of, 1-2 
Prnsthodontit iimsidetatiotis m osseoin tcgratcd implant, 

PtetYgomauilary implant. 50, 52, 52* 53 

R 

Radial forearm (lap. 126 
Reconstruction 
anterior ardu 132, 132 
part lallv edentulous, 132, 133 
Resection, mandibular. 142-143. 143, 144 
Restoration 
CerAdapt abutment and. H4 85 
wide -diameter implant and. 103- 1 In 
Lemcni retained. 106-108. 1M 
design for, 105, 105-106 
multiple- implant. 106, /Ore JO' 
strew -retained, ttfch. 106, 107 
single implanl, 108-1019, 109 
Rim fabrication., occlusion, in mandibular prosthesis, 15- 
17, /6*J7 

s 

Scapula llap. 126. J27 

Saw, design proNems with. 1 53. 154 

Screw access hole, 10 


Screw- retained multiple-implant resioraiiun, 106, 106, 107 
Vjimu »►( pjriulb edentulous implant prosthesis. 95. 

97 

Single -implant restoration, 108-109, 109 
Single- tooth prosthesis 
hygiene recummcridatiofts for. 173. 17} 
implant ■ supported. 64-75 
abutment for, 64. f»\ W' 
bisque trial filling of, 68, 68 

ceramic caps tor CcraOne abutments and. M> M*. f*8 

CeraOne metal coping tor. h8-"0. 69. 70 

tlmual delivery of, 70, 7/-T4, 74 

clinical procedures for, 63 

master cast for. 64. 66. fifi. 67 

soft -tissue management for, 74, 74. 75 

treatment planning tor. 63 
Soft tissue 
CerAdapt abutment and, 77. 78, 79 
implant-supported sm^e-tiN^h prosthetic and, 74, 74, 75 
maxillary bone graft and, 55 
Soldering of fixed edentulous mandibular prosthesis, 27-29, 

Spark erosion pn ^ihojv nuuillarv 4~-4*, 4^, H> 
Spin -frame pm>tbeii*, mandibular, 137, t.Mf. 139, 1)9 
Sp ruing of fixed edentulous mandibular prosthesis, 23-24. 
24-26 

Standard abutment for maxillarv prosthesis, 37, 37. 38 
Stent, rived edentulous maxillary prosthesis and. 36 
Surgery 

CerAdapt abutment and, 80-81 . HI, S3 84. 84, 85 
uvteuintegraird implant and, 125 - 1 28, /J6-1J8 
Surgical evaluation tor rued edentulous maxillarv prosthe- 
sis, 36 

Surgical stent tor maxillary fixed pniahcsiv 36 

T 

Templates 
diagnostic, 3, 4, 5 
surgical, 3, 5-8 
I'emporan healing abutment, 9 
Tissue support, problems with, 159- 160, 160, /6/ 
Tooth, demure, waxing of. 30-31,31 
I nrque, inadequate, 153- 154, J54, /55 
Transport distraction osteogenesis, 143, 144, 144 
Tray, custom, for fixed edentulous prosthesis 
mandibular, 12, 13 
maxillary. 37 
Treatment planning. 3, 4-8, 6 
Trial abutment. V 
Trial fitting 
affixed edentulous mandibular prosthesis 
esthetic. 17-18, 17-/9 
framework. 26-27, 27, 28 
ol fixed edentulous maxillary prosthesis 
esthetic. 38,39,42*42-43 
framework, 4 1 . 4 1 -42. 42 
of implant -supported singletooth prosthetics. ti8. t>8 
TwD-fixtiire. tissue -supported mandibular overdenturr 
chpbar, 116, J/7 


u 

UCLA- type jhuimoil, 93, 93 94 
prtfxtution for. 9*100, 9&-WJ 
I ! nton netted fixture, 1 22 

V 

VitiiiLirL/ftJ bont grjfl with ov*inni<prjted implant, 125- 

1 35; iff diw Oueointegratad impla m 
Veneer grafting, 59-6/ 

Vestibular r:tten»on indirection osteogenesis. 146, / 46 

w 

\> an pattern for hxed edentulous mandibular prrwthois 
casting of, 25 
inventing 0^25, 26 


Wiling 

infixed edentulous mandibuUi prtttihriis 

of lie ii l vj r e tooth, .W-3 1 , St 

of framework. 20-23. 2i -24 
in partially edentulous impUm prosthetics, 90-93> 90-94 
Wide-diameter implant. 103- UN 
mechanical L on ^deration* in. 103-105. i(H. }05 
rcvl oration .tru! 

ccntent- retained, 106-HHi. tOX 

design for. 105, 105-106 

multiple -implant, JOfr, I0f\ )07 

wrcw- retained. IWi, {(J*, 107 

single -implant. I Oft 109. im 
treatment planning for. 109- 1 10. 1 10 


